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REPORT 


OF 


THE  CHIEF  OF  ENGINEERS, 

DNI.TED    STATES    ARMY. 


War  Department, 
Office  of  the  Chief  of  Engineers, 

Washington^  August  i,  1907. 

Sir  :  I  have  the  honor  to  present  for  your  information  the  follow- 
ing report  upon  the  duties  and  operations  of  the  Engineer  Depart-- 
ment  for  the  fiscal  year  ending  June  30,  1907. 

OFFICERS  OF  THE  CORPS  OF  ENGINEERS. 

The  number  of  officers  holding  commissions  in  the  Corps  of  Engi- 
ners.  United  States  Army,  at  the  end  of  the  fiscal  year,  including  8 
who  graduated  from  the  Military  Academy  on  June  14,  1907,  but 
were  not  officially  assigned  to  the  Corps  of  Engineers  until  July  19, 
1907,  was  171. 

Since  the  last  annual  report  the  Corps  of  Engineers  has  lost  7  of  its 
officers — Col.  William  S.  Stanton,  who  was  retired  from  active  serv- 
ice September  9, 1906,  by  operation  of  law,  under  the  provisions  of  the 
act  of  Congress  approved  June  30,  1882;  Capt.  Robert  P.  Johnston, 
who  resigned  September  17,  1906;  Lieut.  Col.  James  L.  Lusk,  who 
died  September  26,  1906 ;  Col.  William  R.  Livermore,  who  was  retired 
from  active  service  January  11,  1907,  and  Col.  William  H.  Heuer, 
who  was  retired  from  active  service  March  2,  1907,  by  operation  of 
law,  under  the  provisions  of  the^  act  of  Congress  approved  June  30, 
1882;  Lieut.  Col.  George  McC.  Derbjr,  who  w^as  retired  from  active 
^rvice  June  7,  1907,  under  the  provisions  of  section  1243,  Revised 
Statutes,  and  Col.  James  B.  Quinn,  who  was  retired  from  active 
service  June  9,  1907,  by  operation  of  law,  under  the  provisions  of  the 
act  of  Congress  approved  June  30,  1882. 

There  were  added  to  the  Corps  of  Engineers,  by  promotion  of 
graduates  of  the  Military  Academy,  8  second  lieutenants  on  July  19, 
1907,  to  rank  from  June  14,  1907. 

The  duties  devolving  upon  the  Corps  of  Engineers  have  be^n 
increased  during  the  past  year  by  the  selection  of  three  of  its 
officers,  Lieut.  Col.  George  W.  Goethals,  Maj.  David  DuB.  Gail- 
lard,  and  Maj.  William  L.  Sibert,  as  Isthmian  Canal  Commissioners. 
Of  these.  Lieutenant  Colonel  Goethals  is  also  the  chairman  of  the 
Commission  and  the  chief  engineer  of  the  canal.    The  detail  of  Maj. 
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Edgar  Jadwin  for  duty  under  the  Isthmian  Canal  Commission,  in 
charge  of  a  division  of  the  canal,  occurred  during  the  year.  In  addi- 
tion to  these  new  duties,  the  Corps  of  Engineers  is  still  charged  with 
the  command  of  three  battalions  of  troops ;  the  construction  of  forti- 
fications; superintending  works  of  river  and  harbor  improvements; 
the  construction  and  repair  of  light-houses ;  the  construction  of  public 
buildings;  the  water  supply,  the  municipal  engineering,  care  of  public 
buildings  and  grounds,  ana  a  share  in  the  city  government  of  the  capi- 
tal of  the  United  States;  the  improvement  of  the  Yellowstone  Na- 
tional Park ;  the  survey  of  the  Northern  and  Northwestern  lakes ;  the 
mining  and  debris  commission  in  the  State  of  California,  all  of  which 
involve  the  expenditure  of  many  millions  annually,  and,  in  addition 
to  various  other  duties,  supervision  of  military  engineering  and  recon- 
naissance work  in  the  several  military  divisions;  instruction  at  the 
War  College,  at  the  StaflF  College,  at  the  Military  Academy,  at  schools 
of  application,  and  membership  in  the  General  Staff. 

On  the  30th  of  June,  1907,  the  officers  were  distributed  as  follows : 

Commanding  the  Corps  of  Engineers  and  Engineer  Department,  and  on 

Board  of  Ordnance  and  Fortification  and  Inland  Waterways  Commission.  1 

.Office  of  the  Chief  of  Engineers 2 

Office  of  the  Chief  of  Engineers  and  Light-House  Board 1 

Division  engineer 1 

The  Board  of  Engineers 1 

River  and  harbor  worlds 10 

Fortifications,  river  and  harbor  worlis,  and  light-house  districts (J 

Fortifications  and  river  and  harbor  worlcs 15 

Division  engineer.  The  Board  of  Engineers,  and  river  and  harbor  worlds 2 

Division  engineer,  fortifications,  and  river  and  harbor  worlds 2 

Mississippi    River  Commission,   river  and    harbor   worlcs,   and   light-house 

districts 2 

Division  engineer  and  river  and  harbor  worlis 1 

Leave  of   absence 2 

General  Staff  2 

Cuba 15 

Philippines  Division 12 

Division  engineer,  fortifications,  river  and  harbor  works,  and  light- house 

district 1 

Light-House  Establishment 2 

Isthmian  Canal  Commission  (one  being  chief  engineer) a 

Division  engineer,  river  and  harbor  works,  and  chief  engineer  officer,  Pacific 

Division 1 

Mississippi  River  Cojiunission  and  river  jyid  harbor  works 1 

Infantry  and  Cavalry  School  and  Staff  College 4 

Post  of  Fort  Leavenworth,  Kans.,  and  Third  Battalion  of  Engineers 8 

River  and  harl)or  works  and  light-house  districts 3 

Fortifications,  California  D^l)rls  Commission,  and  light-house  district 1 

Post  of  Washington  Barracks,  D.  C  and  Engineer  School 15 

Northern  and  Northwestern  Lakes  and  light-house  district 1 

Pul>lic  buildings  and  grounds,  District  of  Columbia 1 

Washington  A<iue<luct.  fortifications,  and  river  and  harbor  works 2 

Buildings  for  War  College,  Washington  Barracks,  at  the  Soldiers'  Home, 

and  for  the  Department  of  Agriculture 1 

Engineer  Commissioner.  District  of  Columbia 1 

Cnitcil  States  Military  Academy 10 

Post  of  Fort  Mason,  Cal.,  and  First  Battalion  of  Engineers _  7 

Assistant  to  Engineer  Commissioner,  District  of  Columbia .    ___  1 

En  route  from  (^uba 5 

River  and  harbor  works  and  California  Debris  Commission 1 

River  and  harbor  works  an<l  board  of  road  commissioners  of  Alaska 1 

Mississippi    River   C<mimission 1 

Offlc^e  Chief  of  Staff 1 

Superintendent  State,  War,  and  Navy  Department  building 1 
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Yellowstone  National  Park 1 

Chief  engineer  officer,  Southwestern  Division 1 

National  Match ^ 2 

Fortifications  of  Guantanamo  Bay,  Cuba 1 

General  Hospital,  Fort  Bayard,  N.  Mex 1 

Graduating  leave  of  absence 8 

Total  171 

THE    BOARD    OF    ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers  pro- 
vide for  a  Board  of  Engineers,  consisting  of  not  less  than  three  officers, 
designated  by  the  Chief  of  Engineers,  with  the  sanction  of  the  Secre- 
tary of  War!  This  Board  acts  in  an  advisory  capacity  to  the  Chief 
of  Engineers  upon  important  questions  of  engineering.  One  of  its 
principal  duties  is  to  plan  or  revise  the  projects  for  permanent  forti- 
fications of  the  United  States. 

During  the  fiscal  year  the  Board  has  reported  upon  various  sub- 
jects connected  with  fortification  work. 

A  statement  of  the  composition  of  this  Board  during  the  past  fiscal 
year  will  be  found  in  its  report. 

(See  Appendix  No.  1.) 

FORTIFICATIONS. 


The  scheme  of  national  defense  upon  which  work  was  in  process 
between  1888  and  1906  was  based  primarily  upon  a  report  submitted 
January  16,  1886,  by  the  Endicott  Board.  On  January  31,  1905,  the 
President  organized  a  board,  with  the  Secretary  of  War  as  president, 
to  review  the  projects  for  the  United  States  and  for  the  insular  pos- 
sessions, to  indicate  the  localities  where  defenses  are  most  urgently 
needed,  and  to  determine  the  character  and  general  extent  of  the 
defenses,  with  their  estimated  cost.  The  Board  submitted  its  final 
report  February  1,  1906. 

Permanent  seacoast  defenses  have  been  installed  at  the  following 
localities  in  the  United  States : 


1.  Kennebec  River,  Maine. 

2.  Portland,  Me. 

3.  Portsmouth,  N.  H. 

4.  Boston,  Mass. 

5.  New  Bedford,  Mass. 

6.  Narragansett  Bay,  Rhode  Island. 

7.  Eastern   entrance   to   Long   Island 

Sound. 

8.  New  York,  N.  Y. 

9.  Delaware  River. 

10.  Baltimore,  Md. 

11.  Washington,  D.  C. 

12.  Hampton  Roads,  Virginia. 

13.  Cape  Fear  River,  North  Carolina. 


14.  Charleston,  S.  C. 

15.  Port  Royal,  S.  C. 
1(».  Savannah,  Ga. 

17.  Key  West,  Fla. 

18.  Tampa  Bay,  Florida. 

19.  Pensacola,  Fla. 

20.  Mobile.  Ala. 

21.  New  Orleans,  La. 

22.  Galveston,  Tex. 

23.  San  Diego,  Cal. 

,  24.  San  Francisco,  Cal. 
25.  Columbia  River,  Oregon  and  Wash- 
ington. 
20.  Puget  Sound,  Washington. 


In  accordance  with  the  report  of  the  Board  above  mentioned,  addi- 
tional defenses  are  to  be  constructed  at  some  of  these  points,  and  also 
at  the  entrance  to  Chesapeake  Bay,  as  soon  as  funds  are  provided  by 
Congress. 
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Appropriations  for  construction  of  gun  and  mortar  batteries  have 
been  made  as  follows : 

Act  of— 

$1,221,000.00  May  7,  1898 $3,000,000.00 

1'50,000.00  July  7.  1898 2,  r>«2,  000.  00 

500,000.00  Marcb  3,  1899 1,000,000.00 

50,000.00  May  25,  1900 2, 000,  (KK).  00 

500,000.00  March  1,  1901 1,(515,000.00 

500,000.00  JuneG,  1902 2,000,000.00 

2,  400, 000.  00  Ma  rch  3,  1903 2,  230,  425.  00 

3,841,3;i:^.00  AprU  21,  1904 .    700,000.00 


Act  of— 

August  18,  1890 

February  24,  1891 

July  23,  1892 

Febniarj'  18.  1893 

August  1,  1894 

March  2,  1895 

June  G,  1890 

March  3.  1897 

Allotments  from  the  ap- 
propriation for  **  Na- 
tional Defense,"  act 
of  March  9,  1898 


3.817.(570.02 


Total 28,693,434.02 


The  following  table  shows  the  present  status  of  permanent  work 
completed  or  in  progress  with  funus  already  provided: 


Calibers. 


12-inch  mortars 

16-iiich  ritles 

14-incli  riflt's 

12-iiu'h  rifle;* 

10-inch  rifles 

8-in<'h  rifles 

6-inch  rapid-flre  ^uns 

5-inch  rapid-fire  Kims 

4.7-inci»  and  4-inch  rapid-fire  gimsi 
3-inch  rapid-fire.guns 


Total  num- 

Provided 

ber  carried 

for  by  ap- 

bv  8cheme 
of  National 

propna- 

tions 

Coast  De- 

made by 

fense  Board. 

Congre.s8. 

464 
1 

19 
138 

376 

105 

139 

133 

72 

70 

191 

171 

53 

53 

38 

38 

284 

254 

For  the  engineer  work  involved  in  the  completion  of  the  defenses 
recommended  by  the  Board  constituted  by  Executive  order  of  Jan- 
uary 31,  1005,  it  is  estimated  that  $10,052,431  will  be  required. 

Since  April  21,  1904,  no  appropriation  has  been  made  for  the  con- 
struction of  gun  and  mortar  batteries.  The  construction  of  emplace- 
ments, which  had  been  l)egun  under  appropriations  made  up  to  that 
time,  has  continued  under  the  original  allotments,  and  as  the  estimates 
were  accurate  the  balances  on  hand  will  be  sufficient  to  complete 
them  all. 

At  the  close  of  the  fiscal  year  the  status  of  emplacements  for  which 
funds  have  l)een  provided  by  Congress  is  as  follows: 


12-inch 
mortars. 

12-ineh. 

10-inch. 

S-inch. 

Rapid- 
fire. 

Guns  mounted 

Rcadv  for  fimitinu'iit * 

376 

105 

1 
"  122 
11 

h94 
5 

*-  455 
♦/130 

Under  coiistniction 

2 

Total 

376 

105 

133 

99 

587 

*  Including;  original  cxi>erlmoutal   lo-inch  cnrrlaRc. 

*  Incliidlnf?  20  which  have  been  dismounted  since  the  war  with  Spain  and  3  which  are 
now  temporarily  mounte<l. 

<"  One  temporarily. 

*  Including  70  G-pounders  not  requiring  iK*rmaneut  emplacements. 


FORTIFICATIONS. 


At   the   close   of   the   previous   fiscal   year   there   were   reported 
mounted : 


12-inch 
mortars. 

12-inch. 

10-inch. 

8-inch. 

Rapid- 
fire. 

375 

106 

119 

9i 

325 

A  comparison  of  the  last  two  tables  shows  an  increase  during  the 
year  in  guns  actually  available  for  service  of  1  mortar^  3  10-inch 
guns,  ana  130  rapid-fire  guns. 

The  following  table  shows  that  the  Engineer  and  Ordnance  depart- 
ments have  worked  in  harmony,  the  numbers  of  gun  carriages  and 
emplacements  being  the  same,  except  where  extra  carriages  are 
needed  for  purposes  other  than  seacoast  defense : 


Type  of  gun  or  carriage. 


12-inch  mortar  carriages,  model  18% 

12-Inch  mortar  carriages,  model  1891 

12-inch  disappearing  carriages,  L.  F.,  model  1901 

12-inch  disappearing  carriages,  L.  F.,  model  1897 

12-inch  disappearing  carriages.  L.  F.,  model  1896 

12-inch  gun-lift  carriages,  altered  to  nondisappearing 

12-inch  gun-lift  carriages,  model  1891 

12-inch  nondisappearing  carriages,  model  1892 

IQ-inch  disappearing  carriages,  A.  R.  F.,  model  1896 

10-inch  disappearing  carriages.  L.  F.,  model  1901 

10-inch  disappearing  carriages,  L.  F.,  model  1890 

10-inch  disappearing  carriages,  L.  F.,  model  1894 

10-inch  nondisappearing  carriages,  model  1893 

8-inch  disappearing  carriages,  L.  F.,  model  1896 

8-inch  disappearing  carriages,  L.  F.,  model  1894 

8-inch  nondisappearing  carriages,  model  1892 

15-inch  smoothbore  carriages  altered  for  8-inch  rifles 

6-inch  disappearing  carriages,  model  1898 

6-inch  rapid-fire  (VickersSomfe  Maxim),  pedestal  mounts. 

6-inch  disappearing  carriages,  model  1903 

6-inch  rapid-fire,  pedestal  mounts,  model  1900 

6-inch  balanced-pillar  mounts,  model  1896 

6-inch  pedestal  mounts,  model  1903 

4.7-incn  rapid-fire  (Armstrong pattern),  pedestal  mounts . . 

4.7-inch  rapid-fire  (Schneider  pattern),  pedestal  mount 

4-inch  rapid-fire  (Driggs-Schroeder),  peoestal  mounts 

3-inch  balanced-pillar  mounts 

8-inch  casemate  mounts 

8-inch  pedestal  mounts,  model  1902 

3-inch  pedestal  mounts,  model  1903 

2.24-inch  rapid-fire  field  carriages  and  rampart  mounts 


Total 
carriages 
provided. 

Total 
emplace- 
ments 
provided. 

a  306 

296 

ftJ-S 

80 

11 

11 

35 

35 

27 

27 

3 

3 

2 

2 

r28 

27 

3 

8 

12 

12 

74 

74 

d35 

35 

«10 

9 

38 

40 

26 

26 

/9 

09 

21 

A  21 

29 

29 

8 

8 

90 

90 

45 

44 

32 

82 

21 

21 

34 

34 

1 

<1 

4 

4 

114 

114 

2 

2 

60 

60 

78 

78 

70 

U) 

•The  number  of  carriages  of  this  type  provided  for  exceeds  by  10  the  number  which 
the  Chief  of  Engineers  has  notified  the  Chief  of  Ordnance  are  required  for  the  emplace- 
ments he  has  provided.  * 

*One  in  use  at  West  Point;  4  in  storage. 

<^  One  In  use  at  Sandy  Hook  Proving  Ground. 

<*  One  carriage  is  the  original  experimental  one  for  this  caliber  of  gun,  and  has  been  put 
out  of  service  at  the  Instance  of  the  Artillery  Corps. 

*  One  at  Sandy  Hook  Proving  Ground.  The  number  of  carriages  of  this  type  provided 
for  exceeds  by  1*  the  number  which  the  Chief  of  Engineers  has  notified  the  Chief  of  Ord- 
nance are  renuired  for  the  emplacements  he  has  provided. 

f  One  at  W  est  Point  and  one  at  Sandy  Hook  Proving  Ground. 
f  Five  temporary  ;  armament  removed  from  3. 

*  Temporary ;  armament  removed  from  20. 

*  Temporary. 

i  Movable  mounts. 

For  continuing  the  construction  of  gun  and  mortar  batteries  in 
accordance  with  the  present  plans,  an  estimate  of  $4,247,400  is  sub- 
mitted. 

Modernizing  older  emplacements. — For  these  improvements  an 
estimate  of  $942,500  was  submitted  in  1904.    Appropriations  have 
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been  made  for  the  last  three  years,  aggregating  the  sum  of  $700,000. 
This  sum  is  being  applied  to  the  most  urgentnr  needed  betterments. 

The  appropriation  of  $242,500,  the  balance  of  the  original  estimate, 
is  recommended,  and  an  estimate  of  that  amount  has  been  submitted. 

In  the  annual  estimates  submitted  to  the  Secretary  of  War  for  trans- 
mission  to  Congress,  authority  has  also  been  asked  to  aj)ply  the  sum 
of  $165,261.36,  formerly  appropriated  for  the  construction  of  pneu- 
matic dynamite  batteries  (now  remaining  unspent,  due  to  the  aban- 
donment of  that  form  of  ordnance),  to  the  initiation  of  mechanical 
powder  service,  the  need  for  which  has  developed  since  the  estimate 
of  $942,500  was  prepared. 

Electrical  installations. — ^The  National  Coast  Defense  Board  esti- 
mated that  $5,216,031  would  be  required  to  furnish  the  necessary 
electrical  equipment  for  the  defenses  of  the  United  States  in  addition 
to  the  current  reauired  for  searchlights.  No  funds  have  been  ap- 
propriated since  tne  act  of  April  21,  1904,  which  are  applicable  to 
the  installation  of  electrical  plants  for  the  service  of  the  batteries. 
In  order  to  begin  the  installation  of  this  necessary  equipment,  an 
estimate  of  $1,000,000  is  submitted. 

Fire  control  at  fortifications, — ^The  fortification  act,  approved  June 
25,  1906,  provided  the  sum  of  $700,000  for  this  purpose,  to  be  dis- 
tributed in  the  discretion  of  the  Secretary  of  War  among  the  Engi- 
neer and  Ordnance  departments  and  the  Signal  Corps.  Of  this 
amount  the  sum  of  $217,031.37  was  assigned  to  the  Engineer  Depart- 
ment. Engineer  work  is  now  in  progress  with  these  funds  and  will 
be  well  advanced  bv  the  close  of  the  present  working  season. 

The  fortification*^act  of  March  2, 1907,  provided  the  sum  of  $900,000 
for  this  purpose,  of  which  $432,784.81  were  assigned  to  the  Engineer 
Department,  and  before  June  30,  1907,  construction  had  begun. 

An  estimate  of  $1,685,750  to  cover  the  work  of  the  Engineer  and 
Ordnance  departments  and  the  Signal  Corps  under  this  head  for  the 
next  fiscal  year  is  submitted  by  the  Chief  of  Artillery. 

Sites  for  fortifications, — During  the  past  year  a  site  has  been 
acqi^ired  at  Boston,  Mass.,  a  part  of  the  purchase  money  being  with- 
held, in  accordance  with  the  terms  of  the  sale,  until  a  wall  separating 
the  tract  acquired  from  adjacent  ground  has  been  built  by  the  city  of 
Boston. 

No  funds  have  been  provided  since  the  act  of  April  21,  1904,  for 
this  purpose.  A  number  of  sites  aro  to  be  acquired  to  carry  out  the 
approveu  projects  of  seacoast  defenses,  and  an  estimate  of  $3,478,500 
is  submitted  fonthe  acquisition  of  such  sites  as  may  be  desirable  in  the 
near  future. 

Searchlights, — With  the  appropriation  of  $210,000  contained  in  the 
fortification  appropriation  act  approved  March  2,  1907,  it  is  proposed 
to  procure  by  contract  a  number  of  searchlight  outfits  for  distribution 
to  as  many  forts  as  the  funds  will  permit.  The  specifications  for  these 
outfits  are  now  in  course  of  preparation,  and  investigations  are  being 
made  as  to  the  best  type  of  generators  and  projectors.  The  need  at  all 
defended  harbors  of  an  adequate  supply  oi  powerful  searchlights  has 
been  fully  demonstrated  by  the  various  exercises  and  maneuvers  of  the 
artillery.  The  Chief  of  Engineers  and  the  Chief  of  Artillery  are 
entirely  in  accord  in  the  view  that  systematic  installation  of  such 
apparatus  for  night  defense  should  continue. 


FORTIFICATIONS.  9 

For  the  purchase  and  installation  of  additional  searchlight  outfits 
an  estimate  of  $1,000,000  is  submitted.  The  National  Coast  Defense 
Board,  constituted  by  Executive  order  of  January  31,  1905,  estimated 
the  cost  of  sufficient  searchlights  for  the  coast  of  the  United  States  as 
$2,987,700,  without  any  provision  for  reserves. 

Preservation  and  repair  of  fortifications, — The  modern  works  of 
defense  now  constructed  represent  an  expenditure  of  approximately 
$28,000,000  for  engineering  work  alone.  For  the  preservation  and' 
repair  of  these  works  during  the  present  fiscal  year  there  was  appro- 
priated the  sum  of  $200,000,  less  than  1  per  cent  of  the  cost  of  con- 
struction. These  extensive  works  are  composed  of  iron,  which  is 
peculiarly  subject  to  the  deteriorating  effect  of  damp  sea  air,  and  of 
concrete,  which  in  large  masses  is  affected  by  temperature  changes, 
causing  cracks,  of  no  importance  if  promptly  closed,  but  admitting 
water  to  the  interior  rooms  where  is  located  much  costly  machinery — 
electrical,  conveying,  and  hoisting.  The  $200,000  appropriated  in 
the  act  of  March  2,  1907,  are  not  sufficient  to  keep  the  essential 
features  of  the  fortifications  in  satisfactory  condition.  To  keep  the 
fortifications  in  effective  condition  an  average  expenditure  of  not  less 
than  $25,000  per  month  is  essential.  With  that  sum  depreciation  can 
be  made  very  small  in  the  1,200  emplacements — a  cost  of  $20.83  only 
per  month  per  gun. 

An  estimate  of  $300,000  for  preservation  and  repair  is  submitted, 
and  it  is  strongly  recommended  (in  the  interest  of  economy  and 
efficient  service)  that  this  amount  be  appropriated. 

Repairs  and  protection  at  defenses  of  Charleston^  Pensacola^  Mobile^ 
and  Neic  Orleans. — For  repairs  and  sea  walls  at  these  localities,  ren- 
dered necessary  by  storms,  the  following  estimates  were  submitted  to 
Congress  at  its  last  session : 

Charleston,  S.  C,  for  the  construction  of  the  sea  waU  necessary  for 

the  protection  of  Fort  Moultrie $U25.  (KK) 

Pensacola,  Fla.,  for  building  sea  walls  for  the  protection  of  the  sites 
of  the  fortifications  and  of  the  necessary  iK)st  buildings  at  Forts 
Pickens  and  McRee 007, 100 

Pensacola,  Fla.,  for  repair  and  restoration  of  batteries  and  other 
structures  appurtenant  to  the  defenses  of  Pensacola,  and  for  re- 
taining walls  to  protect  the  batteries  from  floods 109,355 

Mobile,  Ala.,  for  repair  and  restoration  of  batteries  and  other  struc- 
tures api)urtenant  to  the  defenses  of  Mobile,  and  for  rebuilding  sea 
walls  and  groins  for  protection  of  the  sites  of  the  fortifications  of 
the  garrison  posts 1,080,500 

New  Orleans,  La.,  for  rebuilding  and  strengthening  the  levees  for 
protection  of  the  site  of  the  defenses  and  the  garrison  post  at 
Fort  St.  Philip 180,800 

Appropriations  were  made  as  follows : 

Charleston,  Fort  Moultrie,  "  Toward  the  construction  "  of  sea  wall $100, 000 

Pensacola,  "Toward  the  building"  of  sea  walls 400,000 

Pensacola,  "Toward  the  repair  and  restoration"  of  the  defenses 50,000 

Mobile,  "Toward  the  repair  and  restoration"  of  the  defenses 500,000 

New  Orleans.  Fort  St.  I*hilip,  "  For  rebuilding  and  strengthening  the 

levees" 100.  0(X) 

Except  in  the  case  of  Fort  St.  Philip,  limits  identical  with  the 
estimates  were  specified  also  in  the  act,  although  only  a  portion  of 
the  money  was  appropriated. 

For  the  completion  of  the  work  above  authorized  by  Congress  it  is 
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recommended  that  the  balances  of  the  original  estimates  be  appro- 
priated as  follows : 

Fort  Moultrie,  S.  C $125,000 

Pensacola,  for  sea  walls 507,100 

Pensaooln.  for  repair  and  restoration  of  defensive  works 59,  355 

Mobile,  Ala 589,  500 

.  At  Fort  St.  Philip,  New  Orleans,  $100,000  were  appropriated,  but 
authority  to  initiate  the  proposed  protective  levees  in  their  entirety 
was  not  given.  A  portion  of  the  reservation  will  therefore  be  pro- 
tected, and  the  balance  abandoned  to  overflow  until  further  funds  are 
avaihible.  Floods  are  higher  than  formerly,  due  to  the  building  of 
levees  below  the  forts.  It  is  estimated  that  $40,000  will  be  required 
to  render  the  Fort  St.  Philip  reservation  reasonably  safe  against 
floods  in  future,  and  an  estimate  of  that  amount  is  submitted. 

Supplies  for  seacoast  defenses, — Owing  to  the  large  number  of 
electric  installations  supplying  powder  and  light  in  seacoast  batteries, 
funds  have  been  appropriated  annually  for  the  past  eight  years  for 
"  tools  and  electrical  and  engine  supplies  for  use  of  the  troops  for 
maintaining  and  operating  light  and  power  plants  in  gun  and  mortar 
batteries."  This  appropriation  \^  designed  to  enable  the  Engineer 
Department  to  comply  with  the  regulations  of  the  War  Department 
for  the  supply  and  service  of  the  oatteries.  Requisitions  are  made 
upon  the  Chief  of  Engineers,  through  the  district  engineer  officers, 
and  authorized  articles  are  purchased  and  issued  by  district  engineer 
officers  with  as  little  delay  as  possible.  This  system  has  proved 
emimently  satisfactory  to  the  garrisons. 

The  amount  appropriated  for  this  purpose  in  the  act  approved 
March  2,  1907,  was  $40,000.  The  regular  issues  call  for  an  average 
expenditure  of  $8,333  a  month. 

To  furnish  the  supplies  actually  needed  during  the  next  fiscal  year 
it  is  estimated  that  $40,000  will  be  required,  and  an  estimate  of  this 
amount  is  submitted. 

Sea  oralis  aiul  embankments, — The  sum  of  $25,000  was  appropriated 
for  this  purpose  by  the  fortification  appropriation  act  approved 
March  2,  1007.  This  amount  is  being  applied  to  such  work  only  as 
becomes  urgently  necessarv  for  the  protection  of  the  defensive  works. 

Based  upon  detailed  estnnates  prepared  by  district  engineer  officers, 
an  estimate  of  $180,000  is  submitted  for  the  construction  of  sea  walls 
and  embankments  at  a  number  of  localities  on  the  Atlantic  and  Gulf 
coasts,  where  they  are  needed  to  protect  the  defenses. 

Sea  walls ^  defenses  of  Galveston^  Tex. — The  defensive  works  at 
Galveston  were  unavoidably  in  most  exposed  positions,  and  the  level 
of  the  lands  surrounding  the  batteries  was  greatly  lowered  by  the 
storm  of  Septembc^r  8,  1900.  Work  of  reconstruction  and  repair  of 
the  Galveston  defenses  is  now  approaching  completion  under  the 
appropriation  contained  in  the  fortification  act  approved  March  1, 
1901.  With  the  funds  so  provided,  and  in  accordance  with  the  plans 
before  Congress  when  that  appropriation  was  made,  each  individual 
battery  has  been  made  secure  against  any  similar  storms  which  are 
likely  to  occur  in  the  future,  but  no  provision  has  been  made  to  protect 
the  sites  on  which  quarters,  barracks,  and  other  post  buildings  must 
be  located,  except  at  Fort  Crockett.     For  building  a  sea  wall  and 
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filling  up  the  reservation  at  this  fort  to  a  height  above  storm  tides  the 
sums  of  $591,0415.25  and  $158,953.75  were  appropriated  in  the  sundry 
civil  appropriation  acts  of  April  28,  1004,  and  June  80,  1906,  aggre- 
gating $750,000.  Under  the  latter  appropriation  the  work  at  Fort 
Crockett  is  now  being  completed. 

For  similar  protection  and  fill  at  Forts  San  Jacinto  and  Travis 
detailed  estimates  have  been  j^repared  bv  the  district  engineer  officer, 
amounting  to  $925,000  and  $350,000,  resj)ectively.  Such  protection  is 
necessary  for  the  garrisons  required,  and  the  estimates  of  the  district 
officer  are  submitted  for  the  consideration  of  Congress. 

Preserration  and  repair  of  torpedo  structures. — A  large  number  of 
new  torpedo-defense  structures  have  been  completed,  and  a  number, 
in  addifion,  are  approaching  completion.  An  estimate  of  $50,000  is 
submitted  for  the  preservation  and  repair  of  these  very  numerous 
buildings.  The  appropriations  made  to  date  for  building  torpedo 
structures  aggregate  $2,128,000,  and  it  is  believed  that  the  above  esti- 
mate for  maintenance  is  reasonable  when  considered  in  connection 
with  the  original  cost  of  the  buildings. 

The  appropriation  act  of  March  2,  1907,  contained  an  item  of 
$10,000  tor  this  purpose.  This  sum  is  being  applied  to  such  minor 
repairs  as  are  found  from  time  to  time  to  be  most  urgently  necessary. 

Submarine  mines. — While  the  operation  of  torpedo  defenses  is  the 
duty  of  the  Coast  Artillery  Corps,  the  building  of  structures  required 
in  connection  therewith  is  under  the  charge  of  the  Engineer  Depart- 
ment. 

To  complete  the  engineer  structures  for  the  torpedo  defenses  recom- 
mended by  the  National  Coast  Defense  Board,  excej)t  at  the  entrance 
to  Chesapeake  Bay  and  at  Galveston,  Tex.  (where,  owing  to  the 
present  status  of  the  defenses  and  garrison  posts,  it  is  not  considered 
advisable  to  build  the  torpedo  structures  inmiediately),  an  estimate 
of  $404,9(54  is  submitted,  in  accordance  with  the  request  of  the  Chief 

of  Artillery. 

The  sum  of  $175,000  provided  in  the  fortification  act  of  March  2, 
il907,  is  being  applied  in  accordance  with  the  artilleiy  scheme. 
I  Batteries  in  insxdar  possessions. — The  first  appropriation  for  this 
purpose  was  contained  in  the  fortification  act  approved  April  21, 
1904,  and  additional  appropriations  have  been  made  in  each  of  the 
three  succeeding  years,  the  aggregate  amount  appropriated  to  date 
being  $2,3r)0,000. '  With  these  appropriations  work  is  being  ]:)r()se- 
cuted  at  Guantanamo  Bay,  Cuba;  Honolulu  and  Pearl  Harbor, 
Hawaii,  and  Manila  and  Subic  Bay,  Philippine  Islands. 

The  defense  of  the  important  harbors  of  the  insular  possessions  has 
been  specially  considered  by  the  National  Coast  Defense  Board,  and 
any  fimds  ai)propriated  for  l)atteries  will  he  applied  in  accordance 
with  the  general  projects  of  that  Board.  For  the  construction  of 
batteries  to  be  begun  next  year  an  estimate  of  $8,018,000  is  submitted, 
$1,020,000  to  be  applied  to  the  defense  of  the  naval  station  at  Guan- 
tanamo Bay,  Cuba,  $1,110,000  to  Honolulu  and  Pearl  Harbor,  Hawaii, 
and  $0,488,000  to  Manila,  P.  I. 

Elertrir/d  installations^  insular  possessions. — The  National  Coast 
Defense  Board  estimated  that  $788,713  would  be  required  to  furnish 
the  necessary  electrical  equipment  for  the  defenses  of  the  insular 
possessions,  in  addition  to  the  current  required  for  searchlights.    In 
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order  to  begin  the  installation  of  this  equipment,  an  estimate  of 
$502,992  is  submitted,  $103,727  for  Guantanamo  Bav,  $34,469  for 
Honolulu  and  Pearl  Hdrbor,  $259,080  for  Manila,  anS  $105,716  for 
Subic  Bay. 

SearchtightSj  insular  possessions. — For  this  purpose  the  sum  of 
$30,000  was  appropriated  in  the  act  of  March  2,  1907.  This  is  now 
under  contract.  For  the  purchase  and  installation  of  searchlights  at 
the  defenses  of  the  insular  possessions,  an  estimate  of  $500,000  is 
submitted,  $84,000  to  be  applied  to  Guantanamo  Bay,  Cuba,  $57,000 
to  San  Juan,  P.  R.,  $95,000  to  Pearl  Harbor  and  Honolulu,  Hawaii, 
$57,000  to  Guam,  $95,000  to  Subic  Bay,  Philippine  Islands,  and 
$114,000  to  Manila,  P.  I. 

Submarine  mines,  insular  possessions. — The  fortification-  act  of 
March  2,  1907,  provided  the  sum  of  $200,000  for  this  purj^ose.  This 
sum  is  being  applied  in  accordance  with  the  recommendations  of  the 
Chief  of  Artillery. 

For  this  purpose  the  sum  of  $129,000  can  be  advantageously  used 
during  the  next  fiscal  year,  and  an  estimate  of  that  amount  is  sub- 
mitted, to  be  applied  at  Honolulu  and  Pearl  Harbor,  Hawaii. 

Fire  control  at  batteries  in  insular  possessions. — The  fortification 
act  of  March  2,  1907,  provided  $100,000  for  this  purpose,  which  sum 
was  available  for  the  work  of  the  p]ngineer  ana  Ordnance  depart- 
ments and  the  Signal  Corps.  Of  this  appropriation  the  sum  of 
$75,000  is  being  applied  to  work  of  the  Engineer  Department  involved 
in  equipping  the  batteries  most  in  need  or  fire-control  systems.  ,    "]. 

X  number  of  batteries  requiring  range-finder  service  are,  or  will 
soon  be,  completed,  and  it  is  important  for  their  efficiency  that  they 
be  equipped  with  fire-control  systems.  The  estimate  for  this  work 
will,  it  IS  understood,  be  submitted  by  the  Chief  of  Artillery. 

The  following  money  statements  show  the  condition  on  June  30, 
1907,  of  all  general  appropriations  under  which  operations  were  in 
progress  at  the  close  of  the  fiscal  year: 


"gun  and  mortar,  batteries." 


For  battery  construction. 


July  1.  1006.  balance  unallotte<l $100,924.31 

June  ao,  1007,  net  allotments  durinji:  the  fiscal  year 43,  i;50.9« 

July  1,  1007.  balance  unallotted 57.784.35 

July  1.  1007,  amount  pleilpeil Tm  .  784.  35 

For  modernizing  older  enipJaeetnents. 

July  1,  lOOG.  balance  unallotttHl _$184,  020.50 

March  2,  1007,  appropriate*! 10(^000.00 

284,  02ft.  50 
June  30,  1007,  net  allotments  (hiring  the  fiscal  year .  274, 140.  55 

July  1,  1007,  balance  una  llotte<l 10,785.05 

For  installation  of  ranne  and  position  finders. 

July  1.  100(k  balanc-e  unallotted $4,075.61 

June  30,  1007,  net  allotments  durinj?  the  fiscal  year 4,075.61 
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**  FIRE  COXTBOL  AT  FOBTIFICATIOXS." 

July  1.  1906,  balance  unallotted j:0$5.t^ 

Norember  1.  19r»6,  as^ifoied  to  the  Engineer  Department  from  the  act 

of  June  25,  !«« 217,631.37 

April  5.  1907.  assigned  to  the  Engineer  Department  from  the  act  of 

March  2.  1907 432,7Sf.Sl 

aM,4<^16 
June  30,  1907,  net  allotments  during  the  fiscal  year 5^12.569.34 

July  1,  1907.  balance  unallotted 8a832.82 

July  1,  1907,  amount  pledged 88,832.82 

**  SFTES  FOB  FOBTIFICATIOXS   AND   SEACOAST  DEFENSES." 

July  1, 1906.  balance  unallotted $353,176.59 

June  30,  1907,  net  allotments  during  the  fiscal  year :^13.554.  53 

July  1,  1907.  balance  unallotted 49,ttt2.06 

July  1,  1907,  amount  pledged 49.622,06 

"searchlights  fob  hakbob  defenses." 

July  1,  19f«.  balance  unallotte<l $125,000.00 

March  2.  1907,  amount  appropriated 210,lXK).00 

•  335, 000. 00 
June  30,  1907,  net  allotments  during  tlio  fiscal  year 19.863.56 

July  1,  1907.  balance  unallotteil .    315.136.44 

July  1,  19r»7,  pledged 215,000.00 

July  1,  1907.  balance  available  for  additional  <mtfits 1(K\  136.44 

"preservation  and  repair  of  fortifications." 

July  1,  1006.  balance  unallotted .    .        .  $2aS.  224.  38 

March  2,  V,H)7,  amount  approi>riate<l .     2tM>.000.00 

4aS.224.  38 
June  30,  1007,  net  allotments  during  tiic  tis«;il  year 408.  224.  38 

•*  plans  for  fortifications." 

July  1.  100<>.  balance  unallotte<l .     $.-,.000.00 

March  2.  1007,  amount  appropriated .._    .    5.  (.KK).  Oi) 

10.  <MK\00 
June  30,  10(^^)7,  net  allotments  during  the  fiscal  year 10.  (KKl.  00 

••  suppLiKs  for  skacoast  defensks." 

.Tuly  1,  100<",.  baianco  unallotted .     .?30.  00<).  0(» 

March  2,  1007,  amount  aiipropriated .       4().()<M>.(X> 

7(1  (HM).  (H> 
June  30.  VMM,  uet  allotments  during  tlie  tiscal  year _       (>4.  170.  (M> 

July  1,  10<)7,  balance  unallotted i .   _..         .\r>21.00 

July  1,  1007,  amount  pledged .     .  JC>7.  00 

July  1,  1007,  balance  available  for  allotment  duriug  the  fiscal  year.        4,  5<M.  ()0 


0 
i 
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•*  SEA   WALLS   AND  EMBANKMENTS." 

July  1,  1906.  balance  unallotted $50,631.92 

March  2,  1907,  amount  appropriated 25,000.00 

75, 631.  92 
June  30.  1907,  net  allotments  during  the  fiscal  year 69,419.26 

July  1,  1907,  balance  available  for  emergencies  during  the  fiscal 
year 6, 212. 66 

**  PRESEBVATION    AND   REPAIB   OF   TORPEDO   STRUCTURES." 

July    1,    1906,   balance   unallotted $10,000.00 

March  2,  1907,  amount  appropriated 10,000.00 

20. 000. 00 
June  30.  1907,  net  allotments  during  the  fiscal  year 19,715.27 

July  1. 1907,  balance  available 2^.  73 

**  CASEMATES.    GALLERIES,    ETC..    FOR    SL^MARINE    MINES." 

July  1,  1906,  balance  unallotted $176,053.23 

March  2,  1907,  amount  appropriated 175,000.00 

351,  053.  23 
June  30,  1907,  net  allotments  during  the  fiscal  year 250,854.06 

July  1,  1907,  balance  unallotted 100, 199. 17 

July  1,  1907,  amount  pledged 100, 199. 17 

"  FORTIFICATIONS    IN    INSULAR    POSSESSIONS." 

For  construction  of  scacoast  batteries. 

July  1,  1906,  balance  unallotted $260,000.00 

March  2,  1907,  amount  appropriated 700,000.00 

960.  000. 00 
June  30,  1907.  net  allotments  during  the  fiscal  year 455,203.74 

July  1,  1907,  balance  unallotted 504,706.26 

July  1,  1907,  amount  pledged 504,706.26 

For  sites,  Hatcaiian  Islands, 

July  1,  1906,  balance  unallotted $151,662.00 

June  30,  1907,  net  allotments  during  the  fiscal  year 236.49 

July  1,  1007.  balance  unallotted 151,425.51 

July  1,  1907,  amount  pledged 151,425.51 

For  HcarchlightH. 

March  2,  1907,  amount  appropriated $30,000.00 

June  30,  1907,  net  allotments  during  the  fiscal  year 12,01^7.00 

July  1.  1907,  balance  unallotte*! 17,963.00 

July  1,  1907,  amount  pledged 17.963.00 

For  casemates,  gaVerics,  etc.,  for  submarine  mines. 

March  2,  1007,  amount  appropriated $200,000.00 

June  30,  1907,  net  allotments  during  the  fiscal  year 200,000.00 
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"  FIRE    CONTROL   IN    INSULAR   POSSESSIONS." 

March  2,  1907,  portion  of  appropriation  assigned  to  the  Engineer 

Department $75. 000.  00 

July  1,  1907,  amount  pledged 75,000.00 

ESTIMATES   OF  APPROPRIATIONS   REQUIRED   FOR   1908-9   FOR   FORTIFICATIONS. 

Gun  and  mortar  batteries : 

For  construction  of  gun  and  mortar  batteries.  $4*247,400.00 
For  modernizing  older  emplacements '242,500.00 

$4.  489.  900.  00 

Electrical  installations  at  seacoast  fortifications 1,000.000.00 

Sites  for  fortifications  and  seacoast  defenses 3,478,500.00 

Searchlights  for  harbor  defenses 1,000,000.00 

Preservation  and  repair  of  fortifications 300.000.00 

Sea  wall.  Fort  Moultrie,  S.  C 125,600.00 

Repair  and  protection  of  defenses  of  Pensacola,  Fla. : 

For  sea  walls ^-__  $507,100.00 

For  repairs  to  batteries,  etc 59,355.00 

50G,  455. 00 

Repair  and  protection  of  defences  of  Mobile.  Ala: 589,500.00 

Repair  and  protection  of  defenses  at  New  Orleans,  T^ 40,000.00 

Plans  for  fortifications 5,000.00 

Supplies  for  seacoast  defenses 40,000.00 

Sea  walls  and  embankments. 180,000.00 

Sea  walls,  defenses  of  Galveston,  Tex. : 

For  Fort  San  Jacinto $925,000.00 

For  Fort  Travis 350,000.00 

1,  275. 000. 00 

Preservation  and  repair  of  torpedo  structures 50,000.00 

Casemates,  galleries,  etc..  for  submarine  mines 404. 9G4. 00 

Experimental  automobile  torpedoes 100,000.00 

Fortifications  in  Insular  possessions : 

For  seacoast  batteries — 

Guantanamo  Bay,  Cuba $1,020,000.00 

Honolulu  and  Pearl  Harbor 1.110,000.00 

Manila,  P.   I 0,488,000.00 

For  installation  of  electric  plants — 

^    Guantanamo  Bay,  Cuba 103,727.00 

Honolulu  and  Pearl  Harbor 34,469.00 

Manila,   P.   I  A 259,080.00 

Subic  Bay,  Philippine  Islands 10.5,716.00 

For  searchlights — 

San  Juan,  P.  R 57,000.00 

Guantanamo  Bay,  Cuba 84,000.00 

Pearl  Harbor  and  Honolulu 95,000.00 

Guam 57,000.00 

Subic  Bay,  Philippine  Islands 95,000.00 

Manila,  P.  I 114,000.00 

For  torpedo  structures  at  defenses  of  Hono- 
lulu and  Pearl  Harbor,  Hawaii 129,000.00 

For  sites  for  fortifications  in  the  Philippine 

Islands 5. 000.  00 

9,  756,  992. 00 

Total 23,461.911.00 

ENGINEER  DEPOTS  AT  WASHINGTON  BARRACKS, 
DISTRICT  OF  COLUMBIA,  FORT  LEAVENWORTH, 
KANSAS,     AND     FORT     MASON,     CALIFORNIA. 

Officers  in  charge :  Depot  at  Washington  Barracks,  Maj.  William  C. 
Langfitt,  Corps  of  Engineers,  until  November  30,  1906,  and  Maj.  E. 
Eveleth  Winslow,  Corps  of  Engineers,  since  that  date;  depot  at  Fort 
Leavenworth,  Maj.  Thomas  H.  Rees,  Corps  of  Engineers,  and  depot 
at  Fort  Mason,  Capt.  Meriwether  L.  Walker,  Corps  of  Engineers. 
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ENGINEER   DEPOT,   WASHINGTON    BARRACKS. 

This  depot  is  the  repository  for  part  of  the  military  bridge  equi- 
page of  the  Army ;  for  miscellaneous  military  engineering  tools,  sup- 
Slies,  and  materials  of  all  kinds,  and  for  astronomical,  surveying, 
rafting,  and  reconnaissance  instruments  and  supplies  used  by  the 
Army  and  by  officers  of  the  Corps  of  Engineers  on  public  works,  both 
military  and  civil.  It  purchases  and  issues  military  engineering  tools 
and  supplies  and  serves  particularly  as  an  exchange  for  engineer 
instruments  of  all  kinds,  receiving  them  from  the  Army  or  public 
works,  caring  for  them  while  in  store,  causing  to  be  made  the  neces- 
sary repairs,  reissuing  them  when  required,  and,  so  far  as  limited 
appropriations  will  permit,  making  purchases  of  such  items  as  can 
not  be  supplied  from  store. 

The  general  work  of  the  depot  consisted  of  care  of  the  property  on 
hand,  purchase  of  new  articles,  and  shipment  to  troops  oi  supplies  as 
needed.  During  nearlv  the  entire  year  the  engineer  troops  forming 
the  regular  garrison  or  the  post  were  absent  at  maneuver  camps  or  in 
Cuba,  consequently  the  work  of  the  depot  was  carried  on  entirely  by 
civilian  employees.  Owing  to  the  nonavailability  of  the  enlisted 
men  for  detail  on  extra  duty  in  the  depot,  the  force  of  civilian  em- 
ployees was  slightly  enlarged,  but  was  at  all  times  kept  down  to  the 
minimum  necessary.  The  large  requisitions  received  increased  the 
work  considerably,  and  it  is  believed  to  have  exceeded  that  of  any 
previous  year,  the  total  weight  of  supj)lies  shipped  being  estimated 
at  approximately  195,000  pounds.  Much  work  was  entailed  in  fitting 
out  engineer  troops  for  maneuver  camps  and  for  duty  in  Cuba  and 
the  Philippines,  and  in  filling  requisitions  from  the  organized 
militia  of  the  States  of  New  York,  Indiana,  Texas,  and  Oklahoma. 

The  new  depot  storehouse  was  completed.  The  old  building  used 
for  various  shops  pertaining  to  the  depot  and  for  other  purposes  con- 
nected with  the  Engineer  School  is  to  be  demolislied  at  an  early  date. 
As  the  shops  are  a  most  essential  part  of  the  depot,  a  new  building 
^'hould  be  provided  for  immediately.  An  estimate  for  this  building  is 
included  in  the  estimates  to  \ye  submitted  to  Congress  at  its  next  ses- 
sion. There  is  no  available  j)lace  on  the  post  for  the  storage  of  the 
various  wagons  pertainin^j  to  the  bridge  trains,  and  the  space  avail- 
able for  tlie  storage  of  miscellaneous  lumber  and  bridge  material  is 
far  too  small.  These  imperative  needs  of  the  depot  should  be 
attended  to  at  an  early  date,  llouglily  estimated,  the  construction 
of  such  a  shed  for  the  protection  of  ])onton  wagons  and  other  heavy 
bulky  ponton  material,  and  for  protecting  all  sorts  of  lumber  used  at 
the  depot  for  various  purposes  would  cost  about  $12,500;  an  estimate 
for  this  structure  will  also  be  included  in  the  estimates  to  be  sub- 
mitted to  Congress  at  its  next  session. 

ENGINEER   DEPOT,    FORT   LEAVENWORTH. 

This  depot  is  maintained  for  the  purpose  of  issuing  supplies  to  the 
battalion  of  engineers  there  stationed  and  for  the  storage,  repair, 
and  manufacture  of  ponton  material.  The  shops  were  in  operation 
from  the  beginning  of  the  fiscal  year  until  July  15,  1006,  preparing 
the  equipment  for  the  battalion  for  the  maneuvers  at  Fort  Riley  and 
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overhauling  and  fitting  out  the  ponton  trains.  Upon  the  departure 
of  the  battalion  for  Fort  Riley  the  shops  and  storehouses  were  closed, 
and  continued  so  during  the  reniainder  of  the  year  owing  to  the 
absence  of  the  battalion  at  *Fort  Riley  and  in  Cuba.  Since  March, 
1907,  a  laborer  has  been  employed  in  the  depot  arranging  and  caring 
for  the  property.  Minor  repairs  were  made  and  paint  applied  to 
the  steamer  Unique,  Ways  and  cradle  were  built  and  preparations 
made  for  hauling  out  the  boat  for  thorough  repairs. 

ENGINEER   DEPOT,   FORT   MASON. 

The  ponton  equipment  was  put  in  a  serviceable  condition,  barring 
a  slight  shortage  of  balk  and  chess.  Anchors,  boat  pumps,  ana 
anchor  lines  were  purchased ;  nothing  was  done  with  the  wagons,  as 
they  were  practically  worthless.  Companies  C  and  D,  First  Bat- 
talion of  Engineers,  were  furnished  with  such  expendable  sup- 
plies as  were  needed  for  instruction.  The  depot  was  maintained, 
enlisted  men  being  employed  on  extra  duty  as  overseer,  mechanics, 
and  photographer. 

The  details  of  the  operations  of  the  depots,  including  purchase, 
issue,  and  care  of  all  stores,  will  be  found  in  the  reports  of  the  officers 
in  charge. 

KNOINEER   DEPOTS,    1907. 

Amount  appropriated  in  the  army  npiiropriation  act  of  June  12, 1906_  $11,500.00 
June  30,  1907,  amount  expended  during  fiscal  year 8,973.27 


July  1,  1907,  balance  unexi>ended __  2,52G.73 

July  1,  1907,  outstanding  liabilities 2,401.57 


July  1,  1907,  balance  to  revert  to  Treasury 125. 16 

InHirumcntH. 

Amount  appropriated  in  the  army  appropriation  act  of  June  12, 1906_  $5, 000. 00 

June  30,  1907,  amount  exi)ended  during  fiscal  year 3,  (541.80 


July  1.  1907.  hnlanco  unoxrKMHled 1,358.20 

July  1.  1907,  outstanding  liabilities _     1,358.20 

ESTIMATES  OF  APPROPRIATIONS  REQUIRED  FOR  THE  ENGINEER  DEI»OTS  FOR  1908-9. 

For  incidental  expenses  of  the  depots,  including  fuel,  lights,  chem- 
icals, stationery,  hardware,  machinery,  pay  of  civilian  clerks,  me- 
chanics, and  laborers,  extra-duty  pay  to  soldiers  necessarily  em- 
ployed for  i)eriods  not  less  than  ten  days  as  artificers  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military  duties, 
sucli  as  carpenters,  blacksmiths,  draftsmen.  [)rinters,  lithographers, 
photographers,  engine  drivers,  telegraph  operators,  teamsters, 
wheelwrights,  mas(ms,  machinists,  painters,  overseers,  laborers, 
repairs  of,  and  for  materials  to  repair,  public  buildings  and  ma- 
chinery, and  unforeseen  expenses $11,500.00 

For  purchase  and  repair  of  Instruments,  to  l>e  issued  to  ofticers  of  the 
C'orps  of  Engineers  and  to  officers  detailed  and  on  duty  as  acting 
engineer  officers  for  use  on  public  works  and  surveys 5, 000.  CX) 


Total 10,500.00 

(See  Appendixes  2,  3,  and  4.) 
ENG  1907 2 


18  BEPORT   OF   THE    CHIEF   OF   ENGINEERS,  V.   S.  ARMY. 

ENGINEER    EQUIPMENT    OF    TROOPS. 

By  the  act  of  Congress  approved  June  12.  1906,  the  sum  of  $40,000 
was  appropriated  for  the  procurement  or  ponton  material,  tools, 
instruments,  and  supplies  required  for  use  in  the  engineer  equipment 
of  troops  in  the  field.  This  appropriation  was  limited  to  the  fiscal 
year  1907. 

With  these  funds  engineering  supplies  were  furnished,  mainly 
through  the  United  States  engineer  depots,  for  the  various  military 
divisions  and  departments  in  the  United  States  and  the  Philippines 
and  for  the  army  of  pacification  in  Cuba;  the  engineer  troops  were 
supplied,  so  far  as  possible,  with  the  company  equipment  called  for 
by  General  Orders,  No.  9,  Office  Chief  or  Engineers,  1906-  and  the 
purchase  and  issue  of  reconnaissance  outfits  to  military  posts  and 
organizations  required  by  General  Orders,  No.  24,  War  Department, 
1905,  as  amended  by  General  Orders,  No.  73,  War  Department,  1907, 
was  continued. 

The  demand  for  the  Engineer  Field  Manual,  previously  published 
in  six  separate  parts,  has  continued,  and  it  having  been  found  neces- 
sary to  provide  additional  copies,  it  was  decided,  with  the  approval 
of  the  chief  of  staff,  to  prepare  a  revised  edition,  bringing  the  sub- 
ject-matter in  certain  respects  up  to  date,  and  consolidating  the 
separate  parts  into  a  single  cover.  The  preparation  of  additional 
matter,  text,  and  plates  has  been  in  progress  and  is  substantially 
completed.  The  cOpy  for  the  new  edition  would  have  been  sent  to 
the  printer  before  the  close  of  the  fiscal  year  had  there  not  been  delay 
incurred  in  waiting  for  some  results  of  work,  and  some  experiments 
with  equipment,  in  connection  with  the  military  occupation  of  Cuba. 

It  is  expected  that  the  delayed  matter  will  be  ready  so  that  the 
work  can  go  to  press  early  in  the  fiscal  year  1908. 

Approxmiately  $20,000  was  allotted  for  the  improvement  of  the 
authorized  bridge  equipage.  Numerous  repairs  were  made  to  the 
material  on  hand;  3  battery  and  forge  wagons  were  purchased  from 
the  Ordnance  Department;  contract  was  entered  into  for  the  con- 
struction of  37  chess  wagons,  to  be  delivered  early  in  the  fiscal  year 
1908,  and  a  quantity  of  lumber  was  purchased  for  balk,  chess,  and 
trestles. 

The  following  experimental  items  of  bridge  equipment  were  also 
purchased :  One  steel  ponton  boat ;  60  waterproof  floats,  invented  by 
Capt.  A.  I.  Poliansky,  Russian  army,  retired,  and  2  new  style  canvas 
ponton  covers,  made  of  Con-Ser-Vit  olive  drab  duck. 

The  army  appropriation  act  of  March  2,  1907,  provided  $40,000  for 
the  engineer  equipment  of  troops  during  the  fiscal  year  ending  June 
30,  1908.  In  accordance  with  the  estimates  submitted  to  Congress, 
this  amount  has  been  allotted  in  the  following  proportions:  Twenty 
thousand  dollars  for  bridge  equipage;  $13,000  lor  the  purchase  and 
issue  of  reconnaissance  outfits  to  the  companies,  troops,  batteries,  and 
posts  of  the  Army,  and  for  the  equipment  of  engineer  companies,  and 
$7,000  for  the  investigation  and  purchase  of  a  field  searchlight  outfit. 

For  the  same  purposes  during  the  next  fiscal  year  an  estimate  of 
$40,000  is  submitted. 

For  details  of  expenditures  under  the  appropriation  for  engineer 
equipment  of  troops  see  Appendixes  2,  3,  and  4. 
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ENGINEEB  EQUIPMENT   OF   TROOPS,    1907. 

Amount  appropriated  in  the  army  appropriation  act  of 

Jmie  12,  1906 $40,000.00 

Amount   received  during  year   by   settlements  and   de- 
posits in  payment  for  property  transferred,  sold,  and 

lost G,  339.  31 

$40,  339.  31 

June  30,  1907,  amount  expended  during  fiscal  year 23.828.91 

July  1,  1907.  balance  imexpende<l 22,510.40 

July  1,  1907,  outstanding  liabilities 22,4;i4.99 


Balance  deposited  in  Treasury 75.41 


CIVILIAN    ASSISTANTS    TO    ENGINEER    OFFICERS. 

By  act  of  Congress  approved  June  12,  1906,  the  sum  of  $25,000 
was  appropriated  for  civilian  assistants  to  engineer  officers  serving 
on  the  staffs  of  division,  corps,  and  department  commanders,  to 
enable  them  to  secure  the  services  of  surveyors,  draftsmen,  pho- 
tographers, master  laborers,  and  clerks  during  the  fiscal  year  1907. 
These  funds  have  been  applied  to  the  purpose  for  which  appro- 
priated; the  sum  of  $24,441.15  was  exj)ended  during  the  fiscal  year, 
and  a  balance  of  $558.85  reverted  to  the  Treasury. 

The  army  appropriation  act  of  March  2,  1907,  provided  $25,000 
for  the  same  purpose  during  the  fiscal  year  ending  June  30,  1008, 
;ind  an  estimate  of  the  same  amount  is  submitted  for  the  fiscal  year 
1909. 

RIVER   AND   HARBOR    IMPROVEMENTS. 

Appropinations. — The  funds  with  which  the  works  for  the  im- 
provement of  rivers  and  harbors  were  prosecuted  during  the  past 
fiscal  year  were  derived  from  the  appropriations  made  by  the  river 
and  harbor  act  and  sundry  civil  act  approved  March  3,  1905,  the 
river  and  harbor  act  approved  March  2,  1907,  the  sundrv  civil  act 
approved  March  4,  1907,  from  such  appropriations  as  have  been 
provided  by  other  general  acts  and  by  special  acts  of  Congress,  and 
from  the  available  balances  of  former  appropriations. 

The  following  works  are  provided  for  by  permanent  appropria- 
tions: Removing  sunken  vessels;  operating  and  care  of  dredge  boats 
on  upper  Mississippi  River;  removing  obstructions  in  Mississippi 
River;  gauging  waters  of  the  Mississippi  River  and  its  tributaries; 
examinations  and  surveys  at  South  Pass,  Mississippi  River;  main- 
tenance of  South  Pass  channel,  Missisvsippi  River;  operating  snag 
boats  on  Ohio  River;  operating  and  care  oi  canals,  etc.;  support  and 
maintenance  of  the  Permanent  International  Commission  or  the  Con- 
gresses of  Navigation. 

Status  of  works, — Statements  derived  from  the  reports  of  the  offi- 
cers in  charge  of  the  various  works,  and  given  herewith,  set  forth 
the  condition  of  each  improvement  and  the  extent  of  the  work  per- 
formed during  the  past  fiscal  year. 

Expenditures, — The  total  amount  actually  expended  under  the 
direction  of  the  Chief  of  Engineers  in  connection  with  the  improve- 
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ment  of  rivers  and  harbors  during  the  fiscal  year  ending  June  30, 
1907,  is  as  follows: 

Rivers  and  harbors   (general,  including  examinations,  surveys, 

and  contingencies) $19,890,034.71 

Removing  sunl^en  vessels 52,083.87 

Operating  snag  and  dredge  boats  on  upper  Mississippi  River 25,000.00 

Removing  obstructions  in  Mississippi  River 87,553.65 

Gauging  waters  of  the  Mississippi  River  and  its  tributaries 7, 189. 00 

Maintenance  of  South  Pass  channel,  Mississippi  River 149,  759.  43 

Examinations  and  surveys  at  South  Pass,  Mississippi  River 8,929.88 

Operating  snag  boats  on  Ohio  River 35,764. 13 

Oi)erating  and  care  of  canals,  etc 1,441,390.88 

Prevention  of  deposits  in  New  York  Harbor. 80,787.66 

California  Debris  Commission  (expenses) 18,478.97 

Permanent  International  Commission  of  the  Congresses  of  Navi- 
gation   1,  716. 38 

International  Waterways  Commission 20,552.87 

Commission  on  waterway  connecting  Chesapeake  and  Delaware 

bays '    9,393.24 

21,  828,  634.  67 

This  amount  does  not  include  the  following: 

Expenditures  under  Mississippi  River  Commission $1,623,436.83 

Enlargement  of  Governors  Island,  New  York  Harbor 74, 649.  (X) 

Reclamation  of  Quarantine  Island,  Honolulu,  Hawaii 16, 125. 81 

Destruction  of  ic*e  gorge  in  Missouri  River 370.85 

Construction  of  piers  in  Hampton  Roads  at  the  Jamestown  Ex- 
position and  pier  at  Jamestown  Island,  Virginia 261,074.76 

Funds  contributed  by  citizens  of  St.  Joseph,  Mo.,  for  improve- 
ment of  Missouri  River 3,806.72 

Funds  contributed  by  citizens  of  Dallas,  Tex.,  for  improvement 

of  Trinity  River.  Texas 7,076.47 

Funds  contributed  by  Twin  City  Rai)id  Transit  Company  of  St. 
Paul,  Minn.,  for  construction  of  bridge  over  Mississippi  River 
at  Fort  Snelling 4,128.43 

Esthnates, — The  following  estimates  are  submitted  by  the  Chief 
of  Engineers  for  the  fiscal  year  ending  June  30,  1909: 

Under  continuing  contracts $25,142,744 

Under  California  lK»bris  Commission   (exi>enses) 15,000 

Prevention  of  dei>osits  in  New  York  Harbor 155.260 

Enlargement  of  Governors  Island,  New  York__L 75,000 

In  addition  to  the  above  the  Mississippi  River  Commission  sub- 
mits an  estimate  amounting  to  $8,000,000,  reduced  in  this  office  to 
$2,000,000. 

Enghicer  dlrislons, — The  engineering  works  in  charge  of  this 
office  are  arranged  in  divisions,  and  officers  of  the  Corps  of  Engineers 
were  assigned  as  division  engineers  to  overlook  these  works,  as 
follows: 

East  of  tlie  Rocky  Mountains:  Northeast  Division,  Col.  Amos 
Stickney  to  June  4,  IDOT,  and  Col.  John  G.  D.  Knight  since  that  date; 
Eastern  Division,  Col.  Amos  Stickney  to  June  4,  11)07,  and  Col.  D.  W. 
Lockwood  since  that  date;  Southeast  Division,  Lieut.  Col.  Dan  C. 
Kingman:  Gulf  Division,  Col.  Clinton  B.  Sears  to  July  16,  1900,  and 
Col.  E.  n.  RufTner  since  that  date;  Central  Division,  Col.  G.  J. 
Lydecker;  Northwest  Division.  Lieut.  Col.  W.  IL  Bixby.  West  of 
tlie  Rocky  Mountains:  Pacific  Division,  Col.  W.  H.  Heuer  to  March 
2,  1907,  and  Lieut.  Col.  John  Biddle  since  June  12,  1907;  Northern 
Pacific  Division,  Lieut.  Col.  S.  W.  Roessler,  since  June  3, 1907. 
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Preliminary  examinations  and  surveys, — The  river  and  harbor  act 
of  March  2,  1907,  provides  for  preliminary  examinations  and  sur- 
veys of  certain  localities,  and  the  duty  of  making  the  same  has  been 
assigned  to  boards  of  engineers  and  to  officers  oi  the  Corps  of  Engi- 
neers in  charge  of  the  various  engineering  districts.  Reports  thereon 
will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND   HARBORS   IN   MAINE  AND  NEW 

HAMPSHIRE. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  M.  Black,  Corps 
of  Engineei-s,  having  under  his  inmiediate  orders  Capt.  C.  W.  Otwell, 
Corps  of  Engineers,  to  October  12, 1906,  and  of  Captain  Otwell  Octo- 
ber 12,  to  November  24,  1906 ;  in  the  temporary  charge  of  First  Lieut. 
H.  C.  Jewett,  Corps  of  Engineers,  November  24,  1906,  to  January  15, 
1907,  and  of  Maj.  Edward  Burr,  Corps  of  Engineers,  January  15  to 
May  18,  1907;  and  in  the  charge  of  Maj.  George  A.  Zinn,  Corps  of 
Engineers,  since  May  18,  1907.  Division  engineer.  Col.  Amos  Stick- 
ney.  Corps  of  Engineers,  to  June  4, 1907,  and  Col.  John  G.  D.  Knight, 
Corps  or  Engineers,  since  that  date. 

1,  Luhec  Channel,,  Maine. — This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Canada. 

Originally  the  depth  was  about  5  feet  at  mean  low  tide  and  2  feet 
at  low  water  of  spring  tides. 

A  project  was  adopted  in  1879  which,  as  subsequently  modified,  pro- 
vided for  a  channel  275  feet  wide,  increasing  to  300  feet  in  the  bends, 
and  12  feet  deep  at  mean  low  tide.  This  project  was  completed  in 
1890,  practically  as  proposed,  at  a  cost  of  $168,954.68. 

The  present  project  was  adopted  August  18,  1894,  and  its  object 
was  to  widen  the  then  existing  channel  to  a  least  width  of  500  feet,  at 
an  estimated  cost  of  $150,000.  The  amount  expended  on  the  work  of 
the  existing  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1907,  was  $138,478.30.  At  the  latter  date  the  channel  had  been 
dredged  to  the  full  projected  width  and  depth  contemplated  by  the 
project  of  1894.  The  work  will  probably  be  reasonably  permanent, 
but  examinations  will  be  made  from  time  to  time,  when  opportunity 
offers,  to  determine  this  question. 

The  maximum  draft  that  can  be  carried  is  about  11.5  feet  at  mean 
low  water;  the  mean  variation  in  tide  level  is  18.2  feet.  The  channel, 
which  is  about  3  miles  long, connects  the  roads  above  with  the  Atlantic 
Ocean,  and  is  the  convenient  and  direct  approach  to  Lubec,  Eastport, 
and  St.  Croix  River  from  the  westward.  It  is  an  international  pas- 
sage, and  the  benefits  from  the  improvement  are  almost  entirely  gen- 
eral. As  the  tidal  currents  are  very  strong  and  dense  fogs  prevail  a 
large  part  of  the  time,  the  widening  of  the  passage  decreases  the 
chances  of  stranding  and  collision. 

The  commerce  is  reported  as  follows,  in  tons:  1898,  87,000;  1899, 
126,700;  1900,76,800;  1901,165,000;  1902,148,400;  1903,127,000; 
1904,  76,200 ;  4905,  86,000 ;  1906,  74,400. 

For  reports  on  examinations  and  surveys  see  page  279,  Annual 
Eeport  Chief  of  Engineers  for  1879,  and  page  616,  report  for  1891. 
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The  expenditures  during  the  fiscal  year  inchide  a  proportion  of  the 
cost  of  maintenance  of  office  of  division  engineer. 

July  1,  1906,  balance  unexpended $11,917.02 

June  30,  1907.  amount  exi)ended  during  fiscal  year 350.00 

July  1,  1907,  balance  unexpended 11,567.02 

(See  Appendix  A  1.) 

2,  Xarraguagi/fi  Rivet\  Maine, — The  navigable  portion  of  the  river 
is  7  miles  in  length.  The  town  of  Millbridge  is  located  about  2  miles 
above  its  mouth  and  the  lumber  town  of  Cherryfield  at  the  head  of 
navigation.     The  mean  range  of  tide  is  11.3  feet. 

Before  improvement  the  river  was  obstructed  from  its  mouth  to 
Millbridge  by  a  bar  having  a  depth  of  6  feet  at  mean  low  tide  and  less 
than  4  feet  at  extreme  low  tide.  Between  Millbridge  and  Cherryfield 
the  river  was  obstructed  by  bowlders  and  ledge. 

The  original  project  upon  which  the  first  appropriation  was  made 
is  set  fortn  in  the  district  officer's  report  of  December  8,  1870,  and 
provided  only  for  the  betterment  of  navigation  above  Millbridge  by 
the  removal  of  obstructions,  such  as  mill  waste,  sunken  bowlders,  and 
the  construction  of  an  iron  spindle  on  Half  Tide  rock.  This  work  was 
completed  in  1874.  The  amount  expended  was  $22,000,  and  the  result- 
ing^improvement  is  said  to  have  been  of  great  benefit  to  navigation. 

The  improvement  of  the  river  below  Millbridge  was  provided  for 
by  project  submitted  in  1880.  Its  object  was  to  dredge  a  channel  200 
fert  wide  and  11  feet  deep  as  far  up  as  Long  Wharf,  and  9  feet  thence 
to  the  anchorage  known  as  Deep  Hole.  The  estimated  cost  was 
$50,000,  and  appropriations  aggregating  this  amount  were  made 
between  1886  and  1899. 

The  amount  expended  on  the  latter  project  to  the  end  of  the  fiscal 
year  1907  was  $49,643.81 ;  but  the  project  was  not  completed  as  origi- 
nally projected,  a  change  having  been  made  necessary  by  the  aban- 
donment of  Long  WTiarf  by  the  steamboat  company  and  the  erection 
of  a  new  wharf  farther  down  the  river.  This  change  of  location  of 
the  steamboat  wharf  rendered  unnecessary  any  further  dredging 
above  that  point,  and  accordingly  the  last  appropriation  was  ex- 
pended in  dredging  in  front  of  the  wharf  and  between  that  point 
and  the  deep  w^ater  of  the  bay.  In  obtaining  a  depth  of  11  feet  to 
Xhe  steamboat  wharf  where  it  is  now  located  the  main  object  of  the 
improvement  has  Ix^en  accomplished.  The  work  is  only  temporary. 
The  material  excavated  was  a  mixture  of  sawdust  and  mud,  and  will 
be  replaced  in  the  course  of  a  few  years  by  a  new  deposit  or  the  same 
material.  It  is  reported  that  the  portion  of  the  river  in  front  of  the 
wharf  has  already  shoaled  to  a  depth  of  7  feet  at  mean  low  tide. 

Nothing  has  lK»en  done  during  the  fiscal  year. 

The  conmierce  for  the  last  eight  vears  is  given  as  follows,  in  tons: 
1898,  26,147;  1899,  23,545;  1900,  35,825;  1901,  41,934;  1902,  32,885; 
1 903,  40,525 ;  1 90^,  41 ,925 ;  1905,  52,750 ;  1906,  37,760. 

More  than  50  per  cent  of  the  tonnage  is  lumber. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 

Chief  of  Engineers,  page  831,  report  for  1871,  and  page  535,  report 

for  1881. 

.Tuly  1,  lOOG,  balance  unexpended $350.19 

July  1,  11K)7,  balance  unexpended 356.19 

(See  Appendix  A  2.) 
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3,  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Har- 
hor^  Me, — The  object  of  the  breakwater  is  to  protect  the  wharves  of 
Bar  Harbor  and  the  anchorage  in  front  of  the  town  from  the  heavy 
seas  of  southerly  gales. 

The  present  project  is  the  original  one,  approved  June  14,  1889, 
modified  as  to  length  of  breakwater  by  the  revised  project  of  1893. 
It  provides  for  a  breakwater  of  riprap  stone,  extending  from  Porcu- 
pine Island,  a  distance  of  2,500  feet  in  a  westerly  direction,  to  a  point 
about  600  feet  from  the  low-water  line  of  Mount  Desert  Island,  the 
estimated  cost  being  $420,200.  # 

The  expenditures  to  June  30,  1907,  were  $189,789.18,  by  which 
date  the  breakwater  had  been  raised  to  a  height  of  mean  high  tide  for 
a  distance  of  1,790  feet  from  Porcupine  Island.  The  width  on  top  is 
20  feet  and  the  side  slopes  are  such  as  the  rock  naturally  assumes. 
As  funds  become  available  the  existing  work  will  be  maintained  and 
extended  until  the  proposed  length  is  obtained,  after  which  the  cross 
section  will  be  strengthened  to  the  extent  required  for  permanency. 

The  beneficial  effects  resulting  from  the  portion  of  the  breakwater 
alreadv  built  in  protecting  the  wharves  at  Bar  Harbor  and  the  anch- 
orage basin  are  appreciably  feltj  but  in  order  to  secure  the  desired 
protection  at  high  water  of  sprmg  tides  it  will  probably  be  found 
necessary  to  raise  the  breakwater  to  a  height  of  about  6  feet  above 
mean  high  tide.     The  mean  range  in  tides  is  11.5  feet. , 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of 
refuge,  and  local  in  making  it  possible  for  boats  to  land  at  the  wharves 
at  all  times  with  safety.  The  only  convenient  method  of  transporta- 
tion to  and  from  Bar  Hadbor  is  by  boat. 

No  work  has  been  done  since  1900.  At  the  last  inspection  it  was 
noted  that  the  crest  of  the  portion  in  place  had  been  lowered  through- 
out about  6  feet  by  storm  action. 

The  commerce  has  been  reported  as  follows,  in  tons:  1898,  22,175; 
1899,  24,393;    1901,  42,150. 

For  report  on  examination  and  survey  see  Annual  Report  of  Chief 
of  Engineers  for  1887,  page  481. 

July  1,  1906,  balance  unexpended $210.82 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1007_     30,  000.  00 


July  1,  1907,  balance  unexr>ended 30,210.82 


Amount  (estimated)  required  for  completion  of  existing  project 200,200.00 

(See  Appendix  A  3.) 

4.  Harbor  at  Sullivan  Falls,  Maine. — Sullivan  River  has  a  length 
of  about  6  miles  and  is  the  outlet  of  a  large  bay.  About  midway  of 
its  length  a  point  of  land  projects  to  such  extent  as  to  reduce  the  width 
to  about  one-fourth  that  immediately  above  and  below,  and  at  this 

f)lace  the  slope  and  velocity  are  such  that  the  locality  is  termed  "  Sul- 
ivan  Falls."  The  bottom  is  ledge,  the  higher  portions  forming  dan- 
gerous obstructions  to  navigation.  Hatchers  rock,  about  midway 
of  the  narrow  channel  at  the  falls,  had  originally  only  about  6  inches 
of  water  over  it  at  mean  low  tide.  The  mean  range  in  tides  is  11.5 
feet. 

Under  a  project  set  forth  in  report  of  the  district  engineer  dated 
December  10,  1870,  and  under  appropriations  based  thereon,  the  sum 
of  $35,000  was  expended  in  removing  three  old  piers,  in  excavating 
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the  obstructing  ledges  at  the  falls  to  a  depth  of  7  feet  at  mean  low 
tide,  and  in  replacing  spindles  on  two  rocks  near  the  mouth  of  the 
river.  This  work  was  completed  in  1875  and  was  of  material  benefit 
to  navigation. 

The  present  project  is  that  referred  to  in  the  river  and  harbor  act 
of  June  3,  1896,  as  the  "  approved  project,"  and  published  in  the 
Annual  Report  of  the  Chief  or  Engineers  for  1891,  page  619.  It  pro- 
vides for  removing  Hatchers  rock  and  two  other  points  of  ledge  to  a 
depth  of  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $35,000. 

The  expenditures  under  the  existing  project  to  June  30,  1907,  were 
$14,870.64,  and  the  operations  consisted  in  removing  the  entire  area 
of  Hatchers  rock  and  about  five-sixths  of  ledge  "  C  "  to  a  depth  of  10 
feet  at  mean  low  tide.  About  70  per  cent  of  the  work  covered  by  the 
project  has  been  completed. 

To  complete  the  present  project  the  remaining  part  of  ledge  "  C,'' 
containing  about  67  cubic  yards  in  situ,  and  ledge  "  B,"  containing 
255.3  cubic  yards  in  situ,  will  have  to  be  removed. 

The  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eddies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may 
pass  through  the  rapids  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This^  occurs  after  the  tide  has  flowed  about  2  feet,  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  the  last  six  years  has  been  as  follows,  in  tons: 
1900,  35,926;  1901,  49,125;  1902,  37,050;  1903,  45,700;  1904,  31,400; 
1905,  42,100;  1906,  29,450. 

The  commerce  consists  almost  entirely  of  granite. 

For  reports  on  examinations  and  surveys,  see  Annual  Beport  of 
Chief  of  Engineers,  page  836,  report  for  1871 ;  and  page  619,  report 
for  1891. 

July  1.  lOOG,  balance  unexpended $204.36 

June  30,   1907,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement 75.00 

July  1,  10(>7,  balam-e  unexi)ende<l 120.36 

Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

(See  Appendix  A  4.) 

5.  Union  River,  Maine. — The  navigable  portion  of  the  river  extends 
from  the  head  of  Union  Bay  to  the  foot  of  the  falls  at  Ellsworth,  a 
distance  of  about  33  miles. 

Before  improvement  the  channel  was  obstructed  by  a  large  deposit 
of  slabs,  edgings,  and  sawdust  near  Ellsworth,  which  practically  sus- 
pended navigation  except  at  high  tide,  by  projecting  ledges  in  the 
Narrows  about  three-fourths  of  a  mile  below  the  wharves  at  Ells- 
worth, by  bowlders  at  several  points  along  the  channel,  and  by  a 
broad,  flat  bar  of  sawdust  and  mud  at  the  mouth. 

The  first  project  for  the  improvement  of  the  river  is  contained  in 
the  report  oi  the  district  officer  dated  June  30.  18G7,  and  provided  for 
erecting  lx?acons,  removing  sunken  ledges  and  bowlders,  and  dredging 
mill  waste  near  Ellsworth,  so  as  to  secure  a  depth  of  3  feet  at  mean 
low  tide,  this  being  the  available  depth  on  the  bar  at  the  mouth  of  the 
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river.  This  improvement  was  completed  in  1873  with  an  expenditure 
of  $30,000. 

A  survey  was  made  in  1889  under  the  provisions  of  the  act  of  1888, 
and  a  new  project  was  submitted  with  a  view  to  obtaining  a  depth  of 
6  feet  at  mean  low  tide  from  the  wharves  at  Ellsworth  to  deep  water 
in  the  bay.  This  depth  was  to  be  obtained  by  dredging  mill  waste 
near  Ellsworth,  by  removal  of  ledge  in  the  Narrows,  and  by  dredging 
across  the  bar  at  the  mouth  of  the  river.  To  maintain  the  improved 
depth  of  the  latter  point  the  same  project  provided  for  the  construc- 
tion of  a  training  wall  to  concentrate  the  ebb  flow  in  the  channel.  The 
present  authorized  proiect  is  that  described  above  with  the  training 
wall  omitted,  and  is  published  on  page  461,  PaH  1,  Annual  Report  ot 
the  Chief  of  Engineers  for  1890. 

The  act  of  June  3,  1896,  appropriated  $15,000  for  beginning  the 
improvement.  This  sum  was  expended  in  excavating  to  a  depth  of 
about  6  feet  over  a  section  of  river  about  3,000  feet  long  in  the 
vicinity  of  the  Narrows,  and  in  carrying  a  single  cut  of  the  dredge 
to  the  same  depth  as  far  up  as  the  wharves,  to  afford  immediate 
relief  to  navigation.  This  single  cut  was  partly  filled  with  new  de- 
posit by  the  next  freshet. 

By  the  act  of  March  3,  1899,  the  sum  of  $15,000  was  appropriated 
and  a  contract  was  authorized  for  completing  the  improvement,  at 
an  additional  cost  of  $115,000. 

Changes  having  occurred  since  the  making  of  the  survey  upon 
which  the  project  was  based,  a  new  survey  was  made  in  May,  1899^ 
and  a  project  for  securir^  the  completion  of  the  improvement,  with 
such  changes  in  quantities  as  were  shown  to  be  necessary  b}'^  the  sur- 
vey, was  approved  by  the  Secretary  of  War  June  28,  1899. 

This  project  was  completed  in  1902.  The  dredging  at  the  mouth  of 
the  river  and  the  removal  of  the  ledge  in  the  Narrows  were  accom- 
plished, and  the  channel  at  EUsw^orth,  where  the  material  was  saw- 
mill waste,  was  dredged,  but  the  depth  at  the  latter  place  is  not 
expected  to  maintain  because  of  the  movement  during  freshets  of 
material  from  the  great  deposits  of  mill  waste  at  that  locality. 

The  expenditures  to  June  30,  1907,  in  connection  with  the  last 
project  were  $142,101.36. 

The  mean  range  in  tide  is  11.5  feet. 

The  commerce  for  1906  is  given  as  15,759  tons,  with  an  estimated 
valuation  of  about  $80,000.  The  business  by  water  is  reported  to  be 
decreasing  and  that  by  rail  increasing. 

I^or  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
Chief  of  Engineers  for  1867,  page  501 ;  1890,  page  458 ;  1897,  page 
800;  1898,  page  839,  and  1899,  page  1026. 

July  1,  190G,  balance  unexpended $2,  808.  (>4 

July  1,  1007,  balance  unexpended 2,808.64 

(See  Appendix  A  5.) 

6,  Bagaduce  Kirer^  Maine. — This  is  a  small  stream  that  empties 
into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river 
divides  into  two  branches,  one  called  Northern  Bay  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater 
part  is  bare  at  low  tide.  Before  improvement  there  was  a  narrow 
channel  from  Bridges  Point  to  Bowden's  wharf,  which  had  a  depth 
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of  leas  than  2  feet  and  was  obstructed  by  ledges  and  bowlders  near 
Winslows  Island.  The  South  Bay  i?  obstructed  by  ledges  at  Johnsons 
Narrows.    Mean  rise  and  fall  of  tide,  9.8  feet. 

The  approved  project  is  understood  to  be  that  published  at  page  398 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  Its  object 
is  to  secure  a  channel  100  feet  wide  and  6  feet  deep  at  mean  low  tide 
from  Bridges  Point,  Northern  Bay,  to  Bowden's  wharf,  at  an  esti- 
mated cost  of  $45,000.  The  same  project  provides  for  removing  a 
small  quantity  of  rock  in  the  channel  at  Johnsons  Narrows,  at  an 
estimated  cost  of  $1,875.  All  work  done  has  been  in  accordance  with 
this  project.  About  one-third  of  the  work  covered  by  the  project  may 
be  said  to  have  been  completed. 

The  expenditures  to  June  30,  1007,  were  $28,000.  At  that  date 
there  had  been  made,  bv  dredmng  and  the  removal  of  rocks  and 
bowlders,  a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  tide, 
except  at  Winslows  Island,  where  a  depth  of  only  4  feet  has  been 
secured.    The  total  length  of  channel  is  about  4,000  feet. 

The  improvement  has  been  regarded  as  of  doubtful  public  value, 
and  it  is  only  recently  that  any  use  has  apparently  been  made  of  the 
dredged  channel.  A  small  power  boat  now  makes  regular  trips  from 
Castme,  carrying  passengers  and  freight. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1888,  page  308 ;  1893,  page  724,  and  1898,  page 
842. 

The  tonnage  for  1906  is  given  as  105,990  tons,  but  this  includes  the 
business  of  Castine,  at  the  mouth  of  the  river.  The  commerce  of  the 
Bagaduce  proper  is  put  at  about  27.000  tons,  with  an  estimated  value 
of  about  $175,000. 

July  1,  100(5,  balnn<x»  unexpended |>51. 10 

June  30.  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 51. 10 


Amount  (estimated)  required  for  completion  of  existing  project 18,875.00 

(See  Appendix  A  6.) 

7.  Penobscot  River^  Maine, — Except  the  dredging  of  a  sawdust  bar 
opposite  His^h  Head,  near  Bucksport,  Me.,  the  improvements  have 
been  confined  to  a  stretch  of  about  3^  miles  of  the  river  at  and  below 
Bangor.  Before  improvement  this  part  of  the  river  was  obstructed 
by  ledge,  bowlders,  and  mill  waste  to  such  extent  as  to  afford  a  safe 
avaihible  depth  of  only  about  0  feet  at  extreme  low  tide.  The  mean 
range  in  tides  is  13.1  feet. 

The  head  of  navigation  is  at  Bangor ;  from  thence  to  the  head  of  the 
bav  is  about  27  miles. 

The  first  project  was  approved  August  22,  1870,  and  called  for  a 
depth  of  12  feet  at  lowest  tides  for  a  width  of  150  feet  over  3J  miles 
of  river  at  and  below  Bangor.     There  was  expended  $198,300. 

After  a  survev,  ordered  by  the  act  of  Septembi^r  10,  1890,  the 
project  was  modified  and  extended  to  include  a  depth  of  11  feet  at 
extreme  low  tide  for  a  width  of  3G0  feet  in  Bangor  Harbor;  to  widen, 
straighten,  and  deepen  the  channel  near  Crosbys  Narrows  and  Sterns's 
mill  to  a  depth  of  12  feet  at  extreme  low  tide,  and  to  secure  a  depth 
of  22  feet  at  mean  low  tide  between  Bucksport  and  AVinterport,  at 
an  estimated  cost  of  $440,000.  March  3,  1899,  the  project  was  again 
extended  by  providing  for  removal  of  ledge  in  front  of  the  Boston 
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extreme  low  run  of  tides.  The  cost  was  estimated  at  $7,400.  This 
project  is  published  at  page  1111  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1900.  The  work  covered  by  the  project  has  been 
completed. 

Expenditures  under  the  latter  project  up  to  June  30,  1907,  were 
$7,459.21,  and  resulted  in  completion  of  the  improvement,  giving  a 
uniform  depth  of  14  feet  at  mean  low  tide  over  an  area  in  front  of 
the  Eastern  Steamship  wharf,  where  the  depth  had  previously  ranged 
from  9.5  to  13  feet. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
Chief  of  Engineers  for  1873,  page  1106;  1888,  page  403,  and  1900, 
page  1111. 

The  tonnage  for  1906  is  given  as  37,848  tons,  of  which  16,350  tons 
was  coal,  6,000  tons  lumber,  and  1,200  tons  wool. 

A  conservative  estimate  of  the  value  is  $817,830.  It  is  impracti- 
cable to  state  specifically  what  the  effect  of  the  project  on  freight  rates 
has  been,  but  it  has  permitted  of  keeping  open  water  routes  of  trans- 
portation by  heavier  vessels,  which  otherwise  might  have  been 
impracticable. 

July  1,  1906,  balance  unexpended $103.28 

June  30,  19U7,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 103.28 

(See  Appendix  A  9.) 

10,  Rockland  Harbor^  Maine, — The  wharves  are  located  on  the 
shores  of  three  coves,  formed  by  two  projecting  points  of  land  on  the 
western  side  of  the  harbor,  known  as  Crocketts  Point  and  Atlantic 
Point.  The  general  direction  of  the  wharf  frontage  is  north  and 
south,  and  the  length  of  frontage  is  about  800  feet.  Before  improve- 
ment depths  in  front  of  the  wharves  increased  very  slowly.  All  the 
wharves  except  those  at  the  end  of  Crocketts  Point  and  Atlantic  Point 
extended  only  a  short  distance  beyond  the  low-water  contour,  a  high 
mean  range  in  tide,  which  at  this  point  is  9.6  feet,  being  relied  upon 
to  give  access  to  moderate  and  light  draft  vessels  at  high  tides.  The 
entrance  to  the  harbor  from  the  east  has  a  width  of  about  9,000  feet. 

Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered 
by  hea^^  seas  during  easterlv  gales. 

The  first  improvement  undertaken  was  to  render  it  a  safe  harbor  of 
refuge  for  coastwise  shipping,  and  incidentally  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  To  accomplish  this  a 
project  was  adopted  in  1881  in  which  two  breakwaters  were  contem- 
plated, one  extending  south  from  Jamesons  Point,  the  other  a  de- 
tached breakwater  nearer  to  and  opposite  the  principal  wharves  in 
the  town ;  both  to  be  raised  in  the  first  instance  to  the  level  of  mean 
tide,  but  with  the  expectation  that  a  further  raising  would  be  neces- 
sary as  experience  might  dictate. 

in  1886  this  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
1890  it  was  again  amended  so  as  to  eliminate  the  detachea  breakwater 
and  to  provide  for  extending  farther  south  than  was  first  contem- 
plated the  breakwater  at  Jamesons  Point. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging 
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immediately  in  front  of  the  wharves,  and  to  a  depth  of  8  feet  over  the 
remainder. 

The  existing  project  is  based  upon  a  report  of  a  survey  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  1103, 
and  was  adopted  by  the  act  of  June  13,  1902.  It  provides  tor  remov- 
ing the  Middle  Ground,  which  had  again  shoaled,  to  a  depth  of  16  feet 
at  mean  low  tide,  at  an  estimated  cost  of  $20,000. 

The  expenditures  under  existing  project  to  close  of  fiscal  year  end- 
ing June  30,  1907,  have  been  $18,700.  The  improvement  was  com- 
pleted in  1903. 

As  there  are  large  sawdust  and  mud  bars  above  this  point,  which 
are  set  in  motion  m  times  of  freshet,  it  is  expected  that  the  area 
dredged  at  Bucksport  will  slowly  fill  in  again  in  the  course  of  years* 
The  miprovement  should  therefore  not  be  regarded  as  entirely  per- 
manent. 

The  commerce  for  1906  is  given  as  15,572  tons,  the  largest  items 
being  coal  and  ice.    The  estimated  value  of  the  commerce  is  $90,872. 

July  1.  1906.  balance  unexpended $1,404.01 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 104.  01 

July  1,  1907,  balance  unexpended 1,300.00 

(See  Appendix  A  8.) 

0,  Camden  Harbor^  Me. — The  mean  range  in  tide  is  9.7  feet. 
Before  improvement  navigation  was  impeded  by  shoal  water,  there 
being  a  depth  of  about  6  feet  in  the  outer  harbor  at  the  steamboat 
landing  and  less  than  1  foot  in  the  inner  harbor,  where  most  of  the 
wharves  are  located. 

The  first  project  is  contained  in  the  district  officer's  report  of  De- 
cember 17,  1872,  and  provided  for  dredging  two  channels,  one  1,500 
feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low  water  on  the 
easterly  side  of  the  harbor,  the  other  1,400  feet  long,  100  feet  wide, 
and  7  feet  deep  at  mean  low  water.  This  improvement  was  com- 
pleted in  1875,  under  appropriations  aggregating  $30,000  made  by 
acts  of  1873,  1874,  and  1875. 

The  harbor  was  again  surveyed  and  a  new  project  submitted  in 
1887,  under  the  provisions  of  the  river  and  harbor  act  of  1886.  This 
project  provided  for  dredging  at  the  entrance  to  the  harbor  to  a 
depth  of  12  feet  at  mean  Tow  tide;  to  dredging  a  channel  on  each 
sicle  of  the  harbor  and  approaches  to  the  same  to  a  depth  of  10  feet; 
to  dredging  small  channels  along  the  wharves  at  the  extreme  upper 
end  of  the  harbor  to  5  feet,  and,  after  completion  of  the  above,  to 
dredging  the  Middle  Ground  of  the  harbor  to  the  same  depths  as  the 
adjacent  channels.  The  i)roject  was  completed  in  1897,  with  an 
expenditure  of  $44,940.79. 

There  is  one  small  stream  emptying  into  the  harbor  at  the  extreme 
upper  end,  but  it  is  not  a  silt-bearing  stream,  and  it  is  believed  that 
the  improved  depths  Iiave  remained  practically  permanent. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899, 
a  new  survey  was  made  in  the  vicinity  of  the  Boston  and  Bangor 
Steanibont  Company's  wharf  in  the  outer  harbor  and  a  project  sub- 
mitted for  increasing  the  depths  in  this  vicinity  to  14  feet  at  mean 
and  11  feet  at  extreme  low  water  so  as  to  accommodate  the  boats  of 
this  line,  which  have  had  difficulty  in  reaching  their  wharves  at 
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extreme  low  run  of  tides.  The  cost  was  estimated  at  $7,400.  This 
project  is  published  at  page  1111  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1900.  The  work  covered  by  the  project  has  been 
completed. 

Expenditures  under  the  latter  project  up  to  June  30,  1907,  were 
$7,459.21,  and  resulted  in  completion  of  the  improvement,  giving  a 
uniform  depth  of  14  feet  at  mean  low  tide  over  an  area  in  front  of 
the  Eastern  Steamship  wharf,  where  the  depth  had  previously  ranged 
from  9.5  to  13  feet. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
Chief  of  Engineers  for  1873,  page  1106;  1888,  page  403,  and  1900, 
page  1111. 

The  tonnage  for  1906  is  given  as  37,848  tons,  of  which  16,350  tons 
was  coal,  6,000  tons  lumber,  and  1,200  tons  wool. 

A  conservative  estimate  of  the  value  is  $817,830.  It  is  impracti- 
cable to  state  specifically  what  the  effect  of  the  project  on  freight  rates 
has  been,  but  it  has  permitted  of  keeping  open  water  routes  of  trans- 
portation by  heavier  vessels,  which  otherwise  might  have  been 
impracticable. 

July  1.  1906,  balance  unexpended $103.28 

June  30,  19U7,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 103.28 

(See  Appendix  A  9.) 

10.  Rockland  Harbor^  Maine. — The  wharves  are  located  on  the 
shores  of  three  coves,  formed  by  two  projecting  points  of  land  on  the 
western  side  of  the  harbor,  known  as  Crocketts  Point  and  Atlantic 
Point.  The  general  direction  of  the  wharf  frontage  is  north  and 
south,  and  the  length  of  frontage  is  about  800  feet.  Before  improve- 
ment depths  in  front  of  the  wharves  increased  very  slowly.  All  the 
wharves  except  those  at  the  end  of  Crocketts  Point  and  Atlantic  Point 
extended  onl^  a  short  distance  beyond  the  low-water  contour,  a  high 
mean  range  in  tide,  which  at  this  point  is  9.6  feet,  being  relied  upon 
to  give  access  to  moderate  and  light  draft  vessels  at  high  tides.  The 
entrance  to  the  harbor  from  the  east  has  a  width  of  about  9,000  feet. 

Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered 
by  heavy  seas  during  easterlv  gales. 

The  first  improvement  undertaken  was  to  render  it  a  safe  harbor  of 
refuge  for  coastwise  shipping,  and  incidentallv  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  ITo  accomplish  this  a 
project  was  adopted  in  1881  in  which  two  breakwaters  were  contem- 
plated, one  extending  south  from  Jamesons  Point,  the  other  a  de- 
tached breakwater  nearer  to  and  opposite  the  principal  wharves  in 
the  town;  both  to  be  raised  in  the  first  instance  to  the  level  of  mean 
tide,  but  with  the  expectation  that  a  further  raising  would  be  neces- 
sary as  experience  might  dictate. 

In  188G  this  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
1890  it  was  again  amended  so  as  to  eliminate  the  detached  breakwater 
and  to  provide  for  extending  farther  south  than  was  first  contem- 
plated the  breakwater  at  Jamesons  Point. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging 
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from  4  feet  to  13  feet  at  mean  low  tide  and  for  removing  two  danger- 
ous ledges,  one  occupying  a  central  position  in  the  harbor,  which  was 
to  be  cut  down  to  the  depth  of  22  feet  at  mean  low  tide;  the  other, 
less  centrally  located,  was  to  be  removed  to  a  depth  of  14  feet.  The 
estimated  cost  was  $403,000.  By  the  same  act  this  project  was  com- 
bined with  that  for  the  breakwater  as  one  project,  and  authority  was 
given  for  completing  the  whole  under  the  continuous-contract  system, 
at  an  estimated  expenditure  of  $1,036,000. 

The  dredging  was  finished  in  May,  1901 ;  the  removal  of  ledge  in 
the  fall  of  1901.  The  breakwater  w^as  also  completed  to  the  height 
and  slopes  contemplated  before  the  close  of  the  same  season.  The 
sea  slope  of  the  breakwater  did  not  maintain  its  status  under  the 
heavy  winter  gales  and  ice,  and  during  the  succeeding  four  years 
52,372  tons  of  hea\^  riprap  was  placed  on  it.  This  was  for  improve- 
ment rather  than  maintenance,  as  it  was  to  be  expected  that  some 
work  would  be  neceasary  from  time  to  time  until  the  slopes  assumed 
a  state  of  rest. 

The  total  expenditures  to  the  close  of  the  fiscal  year  1907  were 
$920,025.79.  The  benefits  resulting  are  that  the  breakwater  affords 
a  safe  and  extensive  anchorage  and  harbor  of  refuge.  The  removal 
of  ledges  has  increased  the  available  anchorage  area,  and  the  dredging 
affords  access  to  the  wharves  by  vessels  of  greater  draft. 

The  project  is  regarded  as  completed,  subject  to  anv  work  that  may 
be  needed  from  time  to  time  until  the  slopes  of  the  Tbrealcwater  have 
assumed  a  condition  of  permanence. 

The  expenditures  during  the  fiscal  year  1907  were  chiefly  for  office 
expenses. 

For  reports  on  examinations  and  surveys  see  Annual  Report  of 
Chief  of  Engineers  for  1893,  page  729,  and  report  for  1896,  page  581. 

The  business  for  1906  was  591,250  tons,  of  which  110,000  tons  was 
coal  and  250,000  tons  lime. 

It  is  impracticable  to  state  definitelv  the  value  of  the  commerce, 
but  it  has  been  estimated  at  $3,385,300.*^ 

The  direct  effect  on  freight  rates  can  not  be  definitely  stated,  but 
the  improvement  has  provided  a  commodious  harbor  of  refuge,  in 
addition  to  keeping  pace  with  the  local  demand  for  better  facilities. 

.July  1.  1000,  balance  iinpxpendocl $5.  ?i24.  08 

June  30,  1007,  amount  expended  during  fiscal  year 349.87 

July  1,  1007,  balance  unexi>ende<l 5,474.21 

(See  Appendix  A  10.) 

11.  Carvers  Tlarhor^  Vinalhaven^  Me. — The  object  of  the  improve- 
ment is  to  secure  a  better  anchorage  than  the  harbor  afforded  in  its 
natural  state.  Before  improvement  the  anchorage  was  limited  as  to 
area  and  depth,  there  being  less  than  8  feet  at  mean  low  tide  over  the 
most  of  it. 

The  project  of  improvement,  as  approved  by  the  Secretary  of  War 
Mav  11,  1897,  provides  for  dredging  the  inner  harbor  to  a  depth  of 
16  feet  at  mean  low  tide  over  an  area  about  23  acres  in  extent  and  at 
an  estimated  cost  of  $64,000. 

The  expenditures  under  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  amounted  to  $43,199.70. 


BIVER   AND    HARBOR   IMPROVEMENTS.  31 

The  project  is  completed,  giving  16  feet  at  mean  low  tide  over  an 
area  about  1,300  feet  by  750  feet,  or  practically  all  that  part  of  the 
inner  harbor  used  for  commerce. 

The  improvement  will  be  fairly  permanent  and  will  be  a  benefit  to 
navigation  in  affording  a  harbor  of  refuge  and  increased  facilities  for 
reaching  the  wharf. 

The  mean  range  in  tides  is  9.3  feet. 

For  reports  on  examination  and  survey  see  Annual  Reports  of 
Chief  of  Engineers  for  1893,  page  725,  and  for  1895,  page  587.' 

The  expenditures  during  fiscalyear  1907  were  for  office  expenses. 

The  conmierce  for  1906  is  given  as  72,886  tons,  nearly  43,000  tons 
of  which  was  stone. 

July  1.  1906,  balance  unexpended $l,9i:i  40 

June  30,  1907,  amount  expended  during  fiscal  year 113. 10 

July  1,  1907,  balance  unexpended 1,800.30 

(See  Appendix  A  11.) 

12.  Georges  River^  Maine, — ^This  river  is  a  tidal  estuary  with  a 
mean  rise  and  fall  of  the  tide  of  10  feet.  The  head  of  navigation  is 
Thomaston,  Me. 

The  navigable  depth  is  full  3J  fathoms  to  a  point  about  1  mile 
from  Thomaston,  but  from  this  point  to  the  head  of  navigation  the 
channel  before  improvement  was  narrow,  with  a  short  bend  at  one 
point  and  with  a  least  depth  of  about  11  feet  at  mean  low  tide. 

By  act  of  June  3,  1896,  Congress  adopted  a  project  for  dredging  to 
16  feet  at  mean  low  tide,  and  to  widths  as  follows:  As  far  up  as  the 
bend,  160  feet;  in  the  bend,  220  feet;  beyond  the  bend,  125  feet, 
narrowing  to  90  feet  at  the  upper  end. 

The  estimated  cost  was  $26,000. 

The  expenditures  to  June  30,  1907,  were  $26,000,  and  the  work 
covered  by  the  project  has  been  accomplished. 

Gradual  shoaling  by  material  brought  down  by  freshets  may  be 
expected,  but  the  process  will  be. slow  and  a  depth  sufficient  to  accom- 
modate the  traffic  will  probably  be  maintained  for  a  number  of  years. 

The  depth  of  the  dredged  channel  is  such  that  vessels  could  be 
towed  out  at  any  stage  of  the  tide,  but  as  the  business  at  that  locality 
does  not  seem  to  warrant  the  maintenance  of  a  tug  they  have  to  wait 
until  near  high  water  and  a  favorable  wind  in  order  to  go  in  or  out 
under  sail  with  safety. 

The  total  amount  charged  to  maintenance  is  $212.09,  of  which 
$142.09  was  expended  during  the  year  1907  for  office  expenses. 

For  report  on  examination  and  survey  see  Annual  Reports  of  Chief 
of  Engineers  for  1893,  page  734,  and  for  1895,  page  591. 

The  commerce  for  1906  was  18,950  tons,  principally  coal,  lime,  and 
wood.    A  conservative  estimate  of  the  value  would  be  $85,600. 

.Tuly  1,  1906,  balance  unexpended $142.09 

June  30,  1907,  amount  expended  during  fiscal  year 142.09 

(See  Appendix  A  12.) 

13.  Sasanoa  River^  Maine. — Originally  this  stream  was  much  ob- 
structed in  the  vicinity  of  Upper  Hell  Gate.  The  channel  at  and 
near  that  place  was  crooked  and  narrow,  and  was  obstructed  by 
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dangerous  ledges,  the  shoalest  of  which  had  not  more  than  3  feet  of 
water  over  it  at  mean  low  tide. 

Between  1870  and  1881  the  sum  of  $45,500  was  appropriated,  and 
the  navigation  was  much  improved  by  rock  excavation,  dredging,  and 
the  construction  of  a  small  jetty. 

By  act  of  June  3,  1896,  a  new  project  was  adopted  for  widening 
the  channel  at  Upper  Hell  Gate  to  125  feet,  with  a  depth  of  12  feet 
at  mean  low  tide,  by  ledge  excavation ;  for  dredging  to  the  same  depth 
at  Carletons  ledges,  and  for  constructing  a  small  jetty  at  the  Camp 
Ground,  at  an  estimated  cost  of  $19,000,  which  amount  was  appro- 
priated by  the  same  act.  This  project  was  completed  in  1898  at  a 
cost  of  $11,987.69. 

The  present  project  submitted  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  February  7,  190y,  is  to  increase  to  a  width  of  not 
less  than  140  feet  the  channel  90  feet  wide  made  under  the  first  proj- 
ect through  the  ledges  southeastwardly  of  Upper  Hell  Gate,  and  to 
remove  Flat  rock,  all  to  the  depth  of  12  feet  at  mean  low  tide.  This 
project  was  adopted  by  the  act  of  March  2,  1907,  which  contained 
an  appropriation  of  the  entire  estimated  cost,  viz,  $44,000. 

The  expenditures  under  the  existing  project  to  June  30,  1907,  have 
been  $458.05.  No  actual  work  has  yet  been  done.  Specifications  for 
doing  all  the  work  covered  by  the  project  have  been  printed  and 
issued,  and  bids  invited  by  public  advertisement. 

The  Sasanoa  is  a  tidal  river  or  thoroughfare  about  9  miles  in 
length,  connecting  the  Kennebec  River  at  Bath,  Me.,  with  Sheeps- 
cot  River.  It  is  navigable  throughout  its  ehtire  length,  and  has 
about  12  feet  depth  at  mean  Idw  tide  over  the  shoalest  parts.  The 
mean  range  of  tide  in  the  vicinity  of  the  proposed  improvement  is 
about  8.5  feet.  The  exact  tonnage  for  1900  is  not  known,  but  the 
value  is  estimated  as  over  $125,000.  The  number  of  passengers  car- 
ried exceeded  70,000.  The  effect  on  freight  rates  can  not  be  stated  in 
a  definite  way,  but  the  improvement  permits  the  use  of  larger  vessels 
necessary  to  accommodate  the  increasing  business  and  renders  the 
passage  less  dangerous. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chiei  of  Engineers  for  1867,  page  499;  1895,  page  593;  for  map 
1880.  page  334. 

iVmoiint  appropriated  by  river  and  harbor  act  approved   March  2, 

1907 ^ 1^44,000.00 

June  .*50,  1JK)7,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      458.  05 

July  1,  UK)7,  l)a  la  nee  unexpended 43,541.05 

July  1.  11)07,  outstanding  liabilitie.H 50.  <X) 

July  1,  1907,  balance  available 43.491.95 

(See  Appendix  A  13.) 

14'  Kennebec  Rirer,  Maine. — Before  improvement  the  main  chan- 
nel of  the  river  between  the  foot  of  Swan  Ishind  and  Gardiner  was 
obstructed  bv  shoals  near  Beef  rock,  with  onlv  10  feet  of  water  at 
mean  low  tide,  bv  dangerous  sunken  ledges  in  Lovejoy  Narrows,  by 
a  shoal  below  South  (iardiner,  with  only  8  feet  on  it  at  mean  low 
tide,  and  by  a  ledge  at  Nehumkeg  Island.  The  steamboat  channel  to 
the  west  of  Swan  Island  (at  iTatchs  rock)  was  obstructed  by  a  shoal 
over  which  there  was  only  7^  feet  of  water,  and  the  channel  between 
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Gardiner  and  Augusta,  a  distance  of  6^  miles,  was  obstructed  by  shoals 
which  gave  a  navigable  depth  of  only  3^  feet  in  low  summer  tides. 

Appropriations  tor  minor  improvements  were  made  at  various 
times  between  1827  and  1852. 

In  1866  a  project  was  begun  for  improving  the  upper  part  of  the 
river,  with  a  view  to  obtaining  a  channel  7  feet  deep  and  100  feet  wide 
at  low  water.  This  project,  with  modifications,  was  completed  in 
1877,  and  resulted  in  obtaining  a  channel  10  feet  deep  at  mean  low 
tide  and  not  less  than  100  feet  wide  in  its  lowest  sununer  stages  as  far 
up  as  Gardiner,  and  a  depth  of  6^  feet  at  low  tide  and  width  of  100 
feet  from  Gardiner  to  Augusta. 

The  channel  west  of  Swan  Island,  being  obstructed  by  shoal  water 
(8^  feet  at  mean  low  tide)  and  a  too  narrow  channel  at  the  head  of 
the  island,  by  shoal  water  at  Hatchs  rock,  below  Richmond,  and  by  a 
very  narrow  channel  30  feet  wide  at  the  foot  of  the  islana,  was  im- 
proved by  dredging  in  1881-1883,  so  as  to  give  a  channel  175  feet  wide 
and  11  feet  deep  at  the  foot  of  the  island  and  a  channel  of  about  80  feet 
width  and  10  leet  depth  at  Hatchs  rock  and  the  head*  of  the  island. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  embracing  dredging,  rock  excavation,  and  contraction  works 
was  submitted  for  the' further  improvement  of  the  river.     In  1892  this 

{)roject  was  revised  to  secure  depths  as  follows:  Thirteen  feet  at  mean 
ow  tide  as  far  up  as  Sands  Island,  12  feet  thence  to  Hinckleys  shoal, 
above  Gardiner,  and  10  feet  thence  to  Augusta,  at  an  estimated  cost  of 
$388,500.  This  project  was  approved  August  19, 1892,  and  was  essen- 
tially completed  in  1898. 

The  total  expenditures  upon  the  river  to  June  30,  1907,  under  the 
projects  above  enumerated,  were  $487,850. 

The  improved  channel  obtained  under  the  above  projects  has  suf- 
fered some  loss  of  available  depth  by  the  deposits  brought  down  by 
freshets.  This  shoaling  has  been  most  marked  in  the  stretch  of  6^ 
miles  of  river  between  Gardiner  and  Augusta,  the  further  improve- 
ment of  which  is  provided  for  by  the  river  and  harbor  act  approved 
June  13,  1902,  which  appropriated  $40,000  and  authorized  a  continu- 
ous contract  for  the  completion  of  the  project.  The  last  project  is 
published  at  page  1121  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  and  proposes  a  widening  of  the  channel  from  Gardiner 
to  Augusta  to  125  feet  and  a  cleaning  out  of  the  old  dredged  channel 
and  its  further  deepening  to  16  feet  at  mean  high  water,  or  11  feet  at 
mean  low  water. 

The  expenditures  imder  the  project  of  1902  have  been  $18,089.35. 
A  contract  for  all  the  work  l>etween  Gardiner  and  Augusta  has  been 
made  with  the  Eastern  Dredging  Company,  and  work  was  commenced 
June  7, 1906,  suspended  for  the  winter  November  7, 1906,  and  resumed 
June  19,  1907.  Up  to  the  end  of  the  fiscal  year  about  55,000  cubic 
yards  of  material  had  been  removed,  or  about  25  per  cent  of  the  whole 
number  of  cubic  yards  estimated  to  complete  the  contract.  The  total 
estimated  amount  ($81,000)  to  complete  the  project  has  been  appro- 
priated and  is  now  available.  It  's  proposed  to  continue  work  under 
this  contract  until  the  project  is  cc    pleted.  ^ 

A  project  for  improvement  bet  en  the  mouth  and  Gardiner  was 
adopted  by  the  river  and  harbor,     ;t  of  March  2,  1907,  and  is  de- 

ENG  1907- 
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signed  to  obtain,  by  dredging  and  ledge  excavation,  channels  through 
the  shoals  between  the  foot  of  Swan  Island  and  Gardiner  at  least 
150  feet  wide  and  of  such  depths  that  for  a  vessel  passing  up  the 
river  at  the  usual  speed  on  the  flood  tide  and  tuned  to  reach  Gardiner 
at  high  water  the  available  depth  would  at  no  point  be  less  than  20.5 
feet.  The  depth  over  ledge  is  to  be  1  foot  greater  than  this.  Two 
training  walls  are  to  be  repaired  and  one  of  them  lengthened  700 
feet.    The  cost  of  the  project  is  estimated  at  $275,000. 

The  sum  of  $75,000  was  appropriated,  with  authority  to  make  con- 
tracts to  complete  the  project  at  a  cost  not  to  exceed  $200,000  addi- 
tional, which  is  yet  to  be  appropriated.  Specifications  for  contracts 
for  the  work  under  this  project  are  now  being  prepared.  Expendi- 
tures under  this  project  have  been  $3.71. 

It  is  proposed  to  apply  the  new  appropriation  asked  for  to  con- 
tinuing the  improvement  of  the  river  from  the  mouth  to  Gardiner. 

The  mean  rise  and  fall  of  tides  at  Bath  is  G.9  feet ;  at  Gardiner  5.1 
feet ;  at  Augusta  4.3  feet.  Augusta  is  the  head  of  navigation  and  is 
about  44  miles  above  the  mouth  of  the  river.  Probably  not  more  than 
7  feet  at  mean  low  tide  could  be  carried  up  from  Gardmer  to  Augusta, 
which  is  the  shoalest  part  of  the  stream. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1867,  page  488;    1*881,  page  479;    1888, 

Sage  412;  1892,  page  541,  and  1900,  page  1121,  and  House  Document 
\o.  321,  Fifty-ninth  Congress,  second  session. 

The  commerce  for  1906  amounted  to  997,548  tons,  the  value  of 
which  has  been  conservatively  estimated  as  $4,849,550. 

While  the  use  of  the  river  for  transportation  purposes  has  some 
value  in  a  competitive  way,  the  principal  effect  on  freight  rates  is 
due  to  the  increased  depths,  permitting  the  use  of  larger  vessels  for 
handling  such  commodities  as  coal,  ice,  and  lumber,  which  demand 
cheap  transportation.    It  was  estimated  by  the  American  Ice  Com- 

?>any  in  1906  that  an  increase  of  3  feet  in  depth  (from  17  feet  to  20 
eet)  would  result  in  a  saving  of  20  cents  per  ton  in  the  freight  rate 
on  ice.  As  the  ice  shipments  for  1906  are  placed  at  500,000  tons,  this 
would  have  amounted  to  $100,000  for  that  year  alone. 


GENERAL    IMPROVEMENT. 


July  1.  1900,  balance  unexi^ended $12,666.38 

June  30,   1907,  amount  expended  during  fiscal   year,   for  works  of 

improvement   1(56.  38 


July  1,  1907,  balance  unexr>ended 12,500.00 

BETWEEN    GARDINER   AND   AUGUSTA. 

July  1,  1906,  balance  unexpended $54,802.75 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  4,  1907—.     26, 000.  00 


80.  802.  75 
June  30,  1907,  amount  expended  during  fiscal  year,   for  works  of         , 
improvement 17, 892. 10 


July  1,  1907,  balance  unexi)ended 62,910.65 

July  1,  1907,  outstanding  liabilities ^^ 4,898.81 

July  1,  1907,  balance  available .*',   58,011.84 


July  1,  1907,  amount  covered  by  uncolii  leted  contracts 56,579.58 
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FROM    THE    MOUTH    TO   GARDINEK; 


Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 $75,000.00 

June  30,  1907,  amount  exi)ended  during  fiscal  j'ear,  for  worlcs  of 
improvement 3.  71 


July  1,  1907,  balance  unexpended 74.990.29 

July  1,  1907,  outstanding  liabilities 209.  GO 


July  1,  1907,  balance  available 74,786.69 

Amount  (estimated)  required  for  completion  of  existing  project 200,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July   1,   1907 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  .1897. 

(See  Appendix  A  14.) 

15,  Portland  Harbor^  Maine, — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  alwavs  been  good,  but 
before  improvement  the  approach  to  the  inner  harbor  was  obstructed 
by  a  shoal  known  as  the  Middle  Ground,  over  which  the  depth  was 
only  from  8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stam- 
ford ledge  the  greatest  available  depth  was  only  16  feet.  The  best 
part  of  the  wharf  front  was  exposed  to  sw^ell  from  the  main  entrance, 
which  sometimes  made  it  dangerous  for  vessels  to  lie  at  the  docks,  and 
along  this  front  the  depth  was  in  some  places  as  shallow  as  4  feet. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  l)egun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  channel 
300  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Grouncf  and  to  remove  the  bar  off  the  Grand 
Trunk  Railroad  wharves  to  the  same  depth. 

The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  again  in  1871  so  as  to  proviae  for  a  channel  500  feet 
wide.  In  1872  further  modifications  were  made  by  including  in  the 
project  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner 
harbor  up  to  the  harbor  commissioner's  lines  to  a  depth  of  16  feet  at 
mean  low  tide.  The  project,  modified  as  above  described,  excepting 
some  dredging  in  the  inner  harbor,  was  completed  by  1876.  Between 
1881  and  1885  the  Middle  Ground  was  removed  to  a  depth  of  21  feet 
at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  under  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amount  of  dredging  in  the  upper 
part  of  the  harbor. 

In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  of  the  harbor  with  deep 
water  in  the  upper  part.    Tbis  work  was  completed  in  1894. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor,  at  an 
estimated  cost  of  $770,000,  and  included  in  the  project  the  further 
improvement  of  Back  Cove  at  a  combined  estimate  or  $946,250.    The 
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same  act  appropriated  $20,000  for  beginning  work,  and  authorized 
the  making  of  a  contract  for  its  completion. 

The  latter  project  was  completed  in  1902,  at  a  cost  which  was  about 
$253,000  less  than  the  estimate.  By  the  sundry  civil  act  of  March  3, 
1905,  Congress  authorized  an  amendment  to  the  project  by  which  the 
30- foot  channel  is  to  be  continued  up  Fore  River  as  far  as  the  Boston 
and  Maine  Railroad  bridge,  a  channel  of  entrance  to  Back  Cove 
dredged  to  the  same  depth,  the  width  in  each  case  to  be  about  300 
feet,  and  a  small  area  on  the  south  side  of  the  harbor,  in  front  of  the 
old  dry  dock,  also  to  be  dredged. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1907,  have  been  $1,392,443.70— $576,477.05  under  former  projects 
and  $815,966.65  under  the  existing  one.  As  above  stated,  the  various 
projects  have  been  completed  excepting  the  amendment  ox  1905,  under 
which  work  was  commenced  the  last  day  of  October,  1905,  and  on 
which  dredging  has  since  been  in  progress. 

The  channel  m  Fore  River  between  Boston  and  Maine  bridge.  East- 
ern Division,  and  Vaughan  bridge,  and  the  approach  to  the  Eastern 
Division  bridge  have,  in  general,  been  dredged  to  full  width  and 
depth  except  about  half  way  between  the  bridges,  where  an  area 
of  hard  material  was  encountered  which  will  require  the  use  of  a 
hard  digging  dredge. 

The  approach  to  v  aughan  bridge  and  the  channel  between  Vaughan 
bridge  and  the  Boston  and  Maine  Railroad  bridge.  Western  Division, 
have  not  been  dredged. 

The  channel  at  the  entrance  to  Back  Cove  to  be  30  feet  deep  at 
mean  low  water,  and  300  feet  wide  in  the  reaches,  and  widened  at 
the  bends,  is  nearly  completed,  a  strip  100  feet  wide  and  about 
1,500  feet  long  in  the  entrance  reach,  ana  a  small  shoal  of  hard  mate- 
rial in  the  inner  reach  only  remain  to  be  done  to  complete  the  entrance 
channel.  The  area  in  front  of  the  old  dry  dock  is  about  82  per  cent 
completed. 

There  are  no  silt-bearing  streams  emptying  into  Portland  Harbor, 
and  the  improved  depths  obtained  under  the  project  will  be  prac- 
tically permanent.  The  maximum  draft  that  can  be  carried  to  the 
wharves  in  Portland  Harbor  at  mean  low  tide  is  30  feet  and  to  the 
wharves  in  Back  Cove  about  11  feet.  The  mean  range  in  tide  is  8.8 
feet. 

Two  principal  advantages  have  followed  this  large  improvement. 
A  large  and  well-sheltered  deep-water  anchorage  has  been  created 
under  the  shelter  of  the  breakwater,  and  the  trans- Atlantic  vessels 
can  arrive  and  depart  from  their  docks  at  the  lowest  stages  of  tide. 

The  portion  of  the  harbor  in  which  most  of  the  dredging  has  been 
done  is  the  lower  part  of  so-called  Fore  River.  This  river  is  crossed 
by  four  bridges.  Going  up  the  harbor  these  are:  (1)  Portland 
bridge;  (2)  bridge  of  the  Boston  and  Maine  Railroad,  Eastern  Divi- 
sion; (3)  Vaughan  bridge,  belonging  to  city;  (4)  bridge  of  Boston 
and  Maine  Railroad,  Western  Division.  Portland  bridge  has  a  draw^ 
65  feet  wide,  and  admits  vessels  of  the  largest  class  coming  to  Port- 
land. The  next  bridge  has  recentlv  been  reconstructed  with  a  draw 
opening  of  60  feet,  and  the  citv  oi  Portland  is  now  engaged  in  the 
reconstruction  of  the  third  bridge  with  an  opening  of  not  less  than 
60  feet.  The  improvement  in  the  bridges  and  the  new  channels  will 
afford  great  relief  to  the  coal  trade  and  other  deep-draft  commerce. 
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which  has  been  much  hampered  and  retarded  by  lack  of  room  and 
sufficient  water. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
Chief  of  Engineers  for  1886,  page  541;  1893,  page  735;  1901,  page 
1009,  and  House  Document  445,  Fifty-ninth  Congress,  first  session. 

The  commerce  for  1906  is  given  as  2,546,625  tons,  of  which  about 
one-half  was  coal. 

It  is  impracticable  to  make  a  definite  statement  as  to  the  effect  of 
the  improvement  on  freight  rates,  but  a  large  trans- Atlantic  business 
has  been  greatly  helped,  and  the  capacity  of  the  harbor  has  kept 
pace  with  the  increase  in  size  and  draft  of  vessels  used  in  the  coal 
traffic  with  the  accompanying  saving  in  cost  of  transportation. 

July  1,  190(>.  balance  unexpended $140,148.16 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 {39»  000. 00 

199, 148. 16 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 68,  864.  81 

July  1,  1907,  balance  unexpended. 130,283.35 

July  1,  1907,  outstanding  liabilities.- 2.5,581.43 

July  1,  1907,  balance  available 104,701.92 

July  1,  .1907,  amount  covered  by  uncompleted  contracts 78, 219.  86 

(See  Appendix  A  15.) 

16,  Saco  River^  Maine. — In  its  original  condition  Saco  River  had 
a  very  winding  course  with  abrupt  bends  and  narrows,  which,  with 
its  sunken  rocks  and  ledges,  presented  many  difficulties  of  naviga- 
tion.   The  depth  on  the  bar  was  only  2  feet  at  mean  low  water. 

The  original  projects  appear  to  have  been — 

(1)  From  1824—1827  for  the  erection  of  piers,  placing  beacons  and 
buoys,  and  removing  obstructions  near  the  entrance  to  the  harbor. 
Un^er  this  project  12  piers  of  timber  and  stone  were  built,  10  in  the 
river  to  mark  sunken  rocks  and  to  facilitate  navigation  by  sailing 
vessels,  and  2  outside  the  mouth  designed,  but  without  success,  to 
create  a  channel  through  the  bar.  The  construction  and  maintenance 
of  these  works  cost,  1824-1827,  $12,000. 

(2)  Adopted  by  the  act  of  June  23,  1866,  to  construct  a  breakwater 
2,915  feet  long  connecting  the  two  outside  piers,  and  to  repair  the 
river  piers  and  improve  the  channel.  Under  this  project,  completed 
in  1874,  the  channel  in  the  river  and  through  the  bar  was  improved, 
and  a  breakwater  built  on  the  north  side  of  the  channel  4,200  feet 
long  and  10  feet  high  above  mean  low  water,  at  an  expense  of 
$162,271.75. 

The  existing  project  is  the  consolidation  by  the  act  of  September 
19,  1890,  of  the  project  adopted  in  1884  for  repairing  the  breakwater, 
extending  it  2,200  leet  to  Snarps  ledge,  building  a  stone  jetty  on  the 
south  side  of  the  channel,  and  dredging  between  the  jetties,  at  an  esti- 
mated cost  of  $356,500;  and  the  project  adopted  in  1886  for  improv- 
ing the  river  to  Saco,  5  miles  above  its  mouth,  to  the  depth  of  6  feet 
at  mean  low  water,  estimated  to  cost  $50,000,  amounting  to  $406,500. 
But  some  uncertainty  seems  to  exist  whether  Congress  has  adopted 
that  part  of  the  project  extending  the  breakwater  2,200  feet  to  Sharps 
ledge.     By  the  report  of  the  district  officer  in  1900,  from  an  examina- 
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tioii  made  at  that  time,  it  appears  that  extension  of  the  breakwater  is 
necessary  to  prevent  the  influx  of  sand  into  the  channel,  which  is 
from  the  north  side.  The  entire  existing  project  or  only  43  per  cent 
of  the  same  has  been  accomplished,  depending  upon  whether  or  not 
the  project  be  taken  to  include  the  extension  of  the  breakwater  2,200 
feet  to  Sharps  ledge. 

On  June  30,  1907,  there  had  been  expended  on  this  consolidated 

Eroject  $172,258.37,  with  which  all  the  works  of  improvement  have 
een  completed  except  the  extension  of  the  breakwater  2,200  feet  to 
Sharps  ledge,  estimated  to  cost  $200,000,  and  upon  which  no  work 
has  been  done.  An  examination  made  in  1900  showed  that  3 J  feet 
at  mean  low  water  was  the  maximum  draft  that  could  then  be  car- 
ried over  the  bar,  the  shoalest  part  of  the  locality  under  improve- 
ment. No  examination  has  since  been  made  from  which  the  depth 
can  be  given  to  June  30,  1907. 

The  mean  range  of  tides  is  8.8  feet. 

The  head  of  navigation  is  at  Saco  and  Biddeford  on  opposite  sides 
of  the  river,  to  which  towns,  about  5  miles  above  the  bar,  the  river  is 
navigable  in  fact. 

The  commerce  benefited  bv  the  irfiprovement  consists  of  coal  and 
building  materials,  principally  coal,  and  amounted,  for  1906,  to  40,679 
tons,  of  an  estimated  value  or  $206,735. 

A  description  of  the  harbor  and  of  the  earliest  improvements  is 
published  in  the  Report  of  the  Chief  of  Engineers  for  1866,  page  188. 
The  present  project  for  improvement  at  the  river's  mouth  is  pub- 
lished in  the  report  for  1884,  page  484,  and  for  improving  the  river 
above  the  bar  in  the  report  for  1880,  page  552. 

It  is  proposed  to  apply  the  available  balance  to  extending  the  break- 
water toward  Sharps  ledge. 

July  1.  lOOG,  balance  unexiH»nde(l JJ^'S,  241.63 

July  1,  11K)7,  balance  unexi)ended 5,241. (>3 


Amount  (estlmateil)  re<iuired  for  completion  of  existing  projec't 200,000.00 

(See  Appendix  A  16.) 

n.  Cape  Porpoise  Harbor^  Maine. — Originally  the  harbor  had  a 
depth  of  about  13  feet  at  mean  low  tide,  but  for  a  small  area  only, 
and  the  entrance  was  obstructed  by  a  bar  on  which  there  was  only 
about  10  feet  of  water  at  mean  low  tide.  The  anchorage  was  too 
small  to  accommodate  the  craft  seeking  the  harbor  for  refuge  only, 
aside  from  the  local  commerce. 

Under  a  project  adopted  March  3,  1899,  a  channel  of  entrance  200 
feet  wide  and  16  feet  deep  at  mean  low  tide  and  an  anchorage  area 
about  3,000  feet  long,  (JOO  feet  wide,  and  15  feet  dee])  at  mean  low 
tide  were  secured  by  the  close  of  the  fiscal  year  1902,  under  an  outlay 
of  $72,501.15. 

The  present  project,  adopted  by  the  act  of  March  2,  1907,  aims  to 
deepen  and  straighten  the  outer  entrance  channel,  which  is  narrow 
and  crooked,  so  as  to  give  a  width  of  200  feet  and  a  depth  of  18  feet  at 
mean  low  tide.  The  estimated  cost  is  $46,000,  and  the  full  amount 
was  appropriated  by  the  act  of  1907. 

The  amount  expended  on  the  project  of  1907  to  the  close  of  the  year 
is  $74.20. 

The  mean  range  of  tides  is  about  8.8  feet. 
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No  commercial  statistics  have  been  obtained. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1895,  page  583;  for  1899,  pa^e  1050,  and 
House  Document  No.  191,  Fifty-ninth  Congress,  first  session. 

July  1,  1906,  balance  unexpended o$7, 498.85 

Amount  appropriated  by  river  and  harbor  act  approved  Marcb  2, 1907_     46, 000. 00 
June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of 
improvement 74.20 

July  1,  1907,  balance  unexpended 45,925.80 

July  1,  1907,  outstanding  llabUities 1.70 

July  1,  1907,  balance  available 45, 924. 10 

(See  Appendix  A  17.) 

18.  Kennehunk  River ^  Maine. — By  an  act  of  Congress  in  1798  pro- 
vision was  made  for  keeping  in  repair  a  pier  built  at  the  mouth  oi  the 
river,  and  under  subsequent  projects,  from  1829  to  1871,  an  easterly 
and  westerly  pier  of  stone  at  the  mouth  of  the  river,  and  a  wharf  of 
timber  cribs  filled  with  stone  about  700  feet  above  the  shore  end  of  the 
easterly  pier,  appear  to  have  been  extended  and  maintained. 

In  1876  the  project  was  modified  to  obtain  by  dredging  a  channel 
of  navigable  width,  not  less  than  4  feet  deep  at  mean  low  water,  from 
the  mouth  of  the  river  up  about  1\  miles  to  Kennebunkport,  at  an 
estimated  cost  of  $5,000. 

By  1893  the  original  and  modified  projects  were  completed.  A 
westerly  pier  GOO  feet  long,  an  easterly  pier  290  feet  long,  and  a  wharf 
300  feet  long  appear  to  have  been  extended  and  maintained,  and  a 
channel  of  navigable  width,  4  feet  deep  at  mean  low  tide,  obtained 
by  dredging  and  rock  excavation. 

In  December,  1902,  an  estimate  was  submitted,  amounting  to 
$3,500,  for  the  repair  of  the  two  piers  and  the  wharf,  and  this  sum 
was  appropriated  for  maintenance  oy  the  act  of  March  3,  1905. 

The  total  expenditures  to  June  30,  1907,  amounted  to  $86,949.88, 
of  which  $3,365.87  was  expended  for  maintenance  and  applied  to  the 
rebuilding  of  the  wooden  portion  of  the  wharf  and  in  general  repair 
of  the  two  piers.    This  project  is  completed. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  on 
June  30,  1906,  over  the  shoalest  part  of  the  locality  under  improve- 
ment is  4  feet.     The  mean  range  of  tide  is  9  feet. 

The  head  of  navigation  is  at  Kennebunkport,  to  which  point,  IJ 
miles  from  its  mouth,  the  river  is  navigable  in  fact. 

The  commerce  benefited  consists  principally  of  coal,  of  which  2,000 
tons  was  delivered  on  the  river  in  1906.  An  occasional  vessel  brings 
in  lumber  for  the  shipyards,  of  which  there  are  two  at  this  point. 

A  description  of  the  improvement  at  the  mouth  of  the  river  may 
be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1870, 
page  506,  and  of  the  channel  above  the  mouth,  in  the  report  for  1875, 
Part  2,  page  434. 

For  reports  on  preliminary  examinations  and  surveys  see  AnniMil 
Reports  of  the  Chief  of  Engineers  for  1875,  Part  2,  page  432,  and  for 
1890,  page  471. 

a  Balance  of  appropriation  of  June  6,  1900,  not  considered  applicable  under 
existing  project. 
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July  1,  1906,  balance  unexpended $225.46 

June  30,  1907,  amount  exj^ended  during  fiscal  year,  for  maintenance 
of  improvement 91. 33 

July  1,  1907,  balance  unexi>ended 134. 13 

(See  Appendix  A  18.) 

19.  York  Harbor^  Maine. — York  Harbor  is  the  mouth  of  York 
River,  a  small  stream  emptying  into  the  Atlantic  Ocean,  about  10 
miles  east  of  Portsmouth,  N.  H.  Originally  the  channel  was  crooked 
and  difficult  to  navigate.  A  project  was  approved  in  1886  for  widen- 
ing and  straightening  the  channel  by  removing  part  of  the  spit  off 
the  southwest  point  of  Stage  Neck,  removing  part  of  a  sand  shoal  off 
Bragdons  Island,  and  removing  the  upper  shoal  just  north  of  Brag- 
dons  Island,  at  an  estimated  cost  of  $25,000,  subsequently  increased 
(in  1888)  to  $44,000,  on  account  of  some  of  the  material  proving 
harder  than  was  expected.  This  project  was  regarded  as  completed 
in  1894.     The  cost  was  $44,000. 

The  existing  project  was  adopted  by  the  act  of  March  3,  1905.     It 

Erovides  for  wiaenmg  the  channel  off  Bragdons  Island  about  170  feet 
y  dredging  to  the  depth  of  10  feet  at  mean  low  tide,  and  for  remov- 
ing to  the  same  depth  the  point  of  a  projecting  shoal  just  above,  at 
an  estimated  cost  of  $13,400. 

The  expenditures  to  June  30,  1907,  under  the  existing  project  were 
$13,400.     The  project  of  1905  is  completed. 

The  mean  rise  of  tides  is  8  feet. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
Chief  of  Engineers  for  1885,  page  485,  and  for  1904,  page  819. 

The  conmierce  for  1906  amounted  to  27,650  tons,  chiefly  bricks, 
estimated  to  amount  in  value  to  $116,075.  The  place  is  much  fre- 
quented by  pleasure  craft  during  the  summer. 

July  1,  1900,  balance  unexpended $227.27 

June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement    227. 27 

(See  Appendix  A  19.) 

20.  Harbor  at  Isles  of  Shoals^  Maine. — The  most  protected  anchor- 
age at  Isles  of  Shoals,  known  as  Gosport  Harbor,  lies  between  Star 
Island  on  the  south  and  southwest,  Cedar  Island  on  the  southeast, 
and  Smuttynose  Island  on  the  north  and  northeast.  At  mean  low 
water  its  anchorage  of  about  32  acres  had  a  depth  of  18  to  48  feet  and 
none  of  its  entrances  less  than  24  feet. 

The  original  project  of  March  3,  1821,  appears  to  have  been  to 
rebuild  the  small  breakwater  on  the  north  side  of  Haleys  Cove,  pro- 
jecting westerly  from  Smuttynose  Island  to  Cedar  Island,  directly 
protecting  Gosport  Harbor  from  easterly  storms. 

The  amount  expended  on  the  original  project  prior  to  operations 
under  the  existing  project  was  $13,251.61. 

The  existing  project,  adopted  by  the  act  of  June  13, 1902,  is  to  con- 
struct a  breakwater  on  the  base  of  the  breakwater  that  was  built 
under  the  project  of  1821  Ix^tween  Smuttvnose  and  Cedar  islands,  the 
upper  part  of  which  throughout  its  length  had  been  demolished  down 
to  the  level  of  IJ  feet  above  mean  low  water,  at  an  estimated  cost  of 
$30,000. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1907,  is  $28,201.60,  all  for  improvement,  with  which  the  break- 
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water  between  Smuttynose  and  Cedar  islands  has  been  completed  to 
the  height  of  15  feet  above  mean  low  water,  completing  the  project. 

The  mean  range  of  tides  is  8.G  feet. 

The  commerce  benefited  by  the  improvement  is  inconsiderable,  but 
the  harbor  is  of  value  as  a  harbor  of  refuge  in  the  open  sea  6  miles  off 
the  coast. 

A  report  of  a  survey  of  the  Smuttynose  Island  breakwater  is  pub- 
lished in  the  Annual  Report,  Chief  of  Engineers,  for  1875,  Part  2, 
page  421.  A  description  of  the  harbor,  with  survey  and  estimate  for 
the  new  breakwater,  is  in  the  Annual  Report  for  1900,  page  1172. 

July  1,  19(K5,  balance  unexpended $1,  798. 40 

July  1,  1907,  balance  unexpended 1, 798. 40 

(See  Appendix  A  20.) 

£1.  Cocheco  River^  New  Hampshire. — ^Appropriations  amounting  to 
$10,060,  made  from  1829  to  1837,  inclusive,  had  been  applied  to  the 
reduction  of  obstructions  in  the  natural  channel  prior  to  the  sys- 
tematic improvement  of  this  river,  begun  in  1870,  when  it  was  found 
to  have  a  good  channel  not  less  than  G  feet  deep  at  mean  low  water 
from  its  confluence  with  the  Piscataqua  River  to  the  Lower  Narrows, 
about  1^  miles  below  the  lowest  bridge  at  Dover.  Above  the  I^wer 
Narrows  the  channel  was  obstructed  bv  ledges  and  dioals  upon  which 
at  mean  low  water  the  depth  was  irom  6  inches  to  2  feet.  The 
original  project  for  systematic  improvement,  adopted  by  the  act  of 
March  3,  1871,  was  to  obtain  a  channel  40  feet  wide  and  4  feet  deep 
at  mean  low  water  from  the  Lower  Narrows  to  the  head  of  navigation 
at  Dover.  Under  the  original  and  amended  projects  completed  in 
1888  the  amount  expended  prior  to  operations  under  the  existing 
project,  including  the  expenditures  from  1829  to  1837,  was  $170,060. 

The  existing  project,  adopted  by  the  act  of  September  19,  1890,  is 
to  obtain  a  channel  60  to  75  feet  wide  and  7  feet  deep  at  mean  low 
water  (in  rock  50  feet  wide  and  7^  feet  deep)  from  the  mouth  of  the 
river  to  the  head  of  navigation,  at  an  estimated  cost  of  $175,000.  By 
the  act  of  June  13,  1902,  this  project  was  extended  to  include  the 
restoration  of  the  channel  in  the  Lamprev  River,  which,  from  1881- 
1883,  under  specific  appropriations,  had  been  dredged  at  mean  high 
water  100  feet  wide  and  12  feet  deep  to  the  Lower  Narrows  and  40  feet 
wide  and  11  feet  deep  to  the  wharves  at  Newmarket,  N.  H. 

To  June  30,  1907,  there  has  been  expended  on  the  existing  project 
for  improving  Cocheco  River,  $137,000,  as  follows :  Cocheco  River,  for 
improvement,  $119,089.93;  for  maintenance,  $9,642.54 ;  for  Lamprey 
River,  for  maintenance,  $8,267.53.  As  a  result  the  channel  in  Cocheco 
River  has  been  completed  except  over  a  small  portion  about  3,500  feet 
below  Dover,  where  some  additional  ledge  excavation  may  be  neces- 
sary, the  basin  at  Dover  and  the  channel  near  the  mouth,  where  shoal- 
ing had  occurred,  have  been  redredged,  and  the  channel  in  Lamprey 
River  has  been  restored  to  the  full  authorized  dimensions. 

The  maximum  draft  that  can  be  carried  in  Cocheco  River  is  6^  feet 
at  mean  low  tide,  and  in  Lamprev  River  11  feet  at  high  tide. 

The  mean  range  of  tide  is  6.8  leet. 

The  head  of  navigation  is  at  the  lowest  bridge  in  Dover,  to  which 
point,  3  miles  from  its  confluence  with  the  Piscataqua  River  and  13 
miles  from  the  sea,  the  Cocheco  River  is  navigable  in  fact. 
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The  commerce  for  1906  amounted  to  180,265  tons.  Definite  figures 
as  to  the  effect  on  freight  rates  brought  about  by  the  work  of  im- 
provement can  not  be  given,  but  great  advantage  has  been  derived, 
particularly  in  the  coal  trade,  through  the  employment  of  somewhat 
larger  vessels  and  the  existence  of  competitive  water  transportation. 

Ihe  original  project,  adopted  in  1871,  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  858;  the  existing 
project,  adopted  in  1890,  in  the  Annual  Report  for  1890,  page  475. 
A  map  of  Cocheco  River  in  the  vicinity  of  Dover  may  be  found  in 
the  Annual  Report  for  1885,  page  474. 

July  1,  19(X5,  balance  unexpended $21,898.36 

June  30,  1007,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,544.82 

For  maintenance  of  improvement 9,(142.54 

17,187.36 

July  1,  1907,  balance  unexi)ended 4,711.00 

(See  Appendix  A  21.) 

^2.  Exeter  Rive7\  New  Hampshire. — In  its  original  condition  at 
mean  high  water,  Exeter  River  was  navigable  from  its  mouth,  in 
Great  Bay,  7.8  miles,  to  Femald's  wharf  in  Exeter  for  vessels  draw- 
ing 10  feet;  thence  to  the  upper  w^harves  at  Exeter,  0.5  mile,  the 
depth  was  5  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  was  to 
obtain  a  channel  40  feet  wide  from  the  mouth,  8.3  miles  to  the  upper 
wharves  at  Exeter,  12  feet  deep  at  high  water  5.0  miles  to  Oxbow, 
and  10  feet  deep  from  Oxbow  to  Exeter.  Under  this  project  the 
amount  expended  prior  to  operations  under  flie  existing  project  was 
$35,000,  w^ith  which  the  original  project  was  completed. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
obtain  a  channel  40  feet  w  ide  at  mean  high  water,  12  feet  deep  to 
Oxbow  and  11  feet  from  Oxbow  to  Exeter,  wnth  a  turning  basin  200 
by  110  feet  at  Exeter,  estimated  to  cost  (increased  estimate)  $19,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
is  $18,254.42,  all  for  improvement,  with  which  a  channel  and  turning 
basin  of  the  dimensions  prescribed  have  been  obtained,  completing 
the  project. 

The  mean  range  of  tides  is  G  feet. 

The  head  of  navigation  is  at  the  upper  wharves  at  Exeter,  to  which 
point,  8.3  miles  above  its  mouth,  the  river  is  navigable  in  fact. 

The  original  project  is  descril:)ed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1875,  page  427,  and  the  existing  project  in  report 
for  1897,  page  818. 

July  1,  190<>,  balance  unexi)onded $745.58 

July  1,  1907,  halance  unexi)endeii 745.58 

(See  Appendix  A  22.) 

23,  Ilarhov  of  refuge  at  Little  Tlarhor^  Nexo  Hampshire, — In  its 
original  condition  the  entrance  to  Little  Harbor  was  but  3  feet  deep  at 
mean  low^  water,  and  its  anchorage  ground,  050  by  125  feet  in  area  and  9 
feet  in  depth  at  mean  low  water,  was  exposed  to  the  full  force  of  the  sea. 

The  original,  which  is  also  the  existing,  project,  adopted  by  the  act^ 
of  August  5,  1886,  extended  by  act  of  August  11,  1888,  and  as  reduced 
in  1894,  is  to  obtain  a  channel  3,000  feet  long,  100  feet  wide,  and  12 
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feet  deep  at  mean  low  water,  and  an  anchorage  basin  of  the  same 
depth  40  acres  in  area,  and  construct  two  breakwaters  at  the  entrance, 
at  an  estimated  cost,  as  revised  in  1894,  of  $145,000. 

To  June  30,  1907,  the  amount  expended  on  the  existing  project  is — 
for  improvement,  $133,227.33;  for  maintenance,  $3,121.74;  total, 
$136,349.07,  with  which  the  project  has  been  completed;  but  it  may 
be  necessary  to  do  some  work  on  the  breakwaters  from  time  to  time. 

The  maximum  draft  over  the  shoalest  part  of  the  improved  channel 
and  basin  is  11  feet  at  mean  low  water.  The  mean  range  of  tides  is 
8  feet. 

The  commerce  benefited  is  inconsiderable,  and  the  improvement  is 
designed  to  afford  a  harbor  of  refuge  for  yachts  and  coastwise  vessels. 
Durmg  the  year  1906,  407  vessels  are  reported  to  have  anchored 
behincTthe  breakwaters. 

The  original  project  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1882,  page  507;  the  modifications,  with  map  of  the 
harbor,  in  the  report  for  1887,  page  470. 

.July  1,  lOOC,  balance  unexiiended $8,650.93 

July  1,  1907,  balance  unexpended 8,  G50.  93 

(See  Appendix  A  23.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR   ACT  OF   MARCH   3,    1905. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  3,  1905,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Boara  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents,  as  indicated: 

1,  Prelimiriary  examination  and  survey  of  Longcove^  Me.^  vnth  a 
oietc  to  the  removal  of  two  ledges, — Reports  dated  September  25, 
1905,  and  June  22,  1906,  respectively,  are  printed  in  House  Document 
No.  213,  Fifty-ninth  Congress,  first  session.  The  improvement  is 
not  considered  worthy  of  being  undertaken  by  the  United  States. 

2.  Preliminary  examination  and  survey  of  Hendricks  Ilarhor^ 
Maine ^  with  a  view  to  rock  removal. — Reports  dated  September  28, 
1905,  and  June  18,  1906,  respectively,  are  printed  in  House  Document 
No.  272,  Fifty-ninth  Congress,  second  session.  The  locality  is  not 
considered  worthy  of  improvement  by  the  United  States. 

S,  Preliminary  examination  and  survey  of  Kennehec  River^  Maine^ 
from  the  mouth  to  Gardiner, — Reports  dated  September  14,  1905,  and 
November  21,  1906,  respectively,  are  printed  in  House  Document  No. 
321,  Fifty-ninth  Congress,  second  session.  The  plans  presented  are 
for  improvement  at  an  estimated  cost  of  $275,000,  with  about  $2,000 
annually  for  maintenance  after  completion. 

4.  Preliminary  examination  and  survey  of  Marsh  River  (South 
Branch  of  Penobscot  River)  ^  at  and  near  Frankfort,,  Me, — Reports 
dated  December  8, 1905,  and  August  21, 1906,  respectively,  are  printed 
in  House  Document  No.  274,  Fifty-ninth  Congress,  second  session. 
It  is  not  deemed  advisable  for  the  United  States  to  undertake 
improvement  of  this  locality. 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  VERMONT.  IN  EASTERN 
MASSACHUSETTS,  AND  IN  NEW  YORK  ON  LAKE  GHAMPLAIN. 

This  district  was  in  the  charge  of  Maj.  Edward  Bnrr,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  G.  R.  Lukesh, 
Corps  of  Engineers,  to  July  14,  1906,  and  First  Lieut.  H.  C.  Jewett, 
Corps  of  Engineers,  to  November  21,  1906,  and  since  June  11,  1907. 
Division  engineer,  Col.  Amos  Stickney,  Corps  of  Engineers,  to  June 
4,  1907,  and  Col.  John  G.  D.  Koiight,  Corps  of  Engineers,  since  that 
date. 

7.  Newhiiryport  Harbor^  Massachusetts. — Prior  to  specific  appro- 
priations for  Newburyport  Harbor  funds  applicable  to  jVIerrimac 
River,  of  which  it  is  the  estuary,  were  devoted  to  removing  a  sand  bar 
and  constructing  a  breakwater  at  the  river's  mouth,  1828  to  1836,  and 
to  removing  obstructing  ledges,  piers,  and  wrecks,  1870  to  1880.  In 
its  original  condition  the  outlet  of  the  Merrimac  Biver,  which,  be- 
tween Plum  Island  and  Salisbury  Point  was  1,000  feet  wide  and  30 
feet  deep  at  mean  low  water,  was  obstructed  by  a  sand  bar,  nearlv  a 
mile  outside,  through  which,  in  1880,  a  narrow  channel  about  7  feet 
deep  at  mean  low  water  was  maintained  by  the  current  of  the  river. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
the  existing  project,  is  to  create  at  the  outer  bar  a  permanent  channel 
1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  by  con- 
structing two  converging  jetties,  projecting,  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore,  1,500  feet,  their  outer  ends 
1,000  feet  apart,  which,  with  the  protection  of  the  beach  in  their  vicin- 
ity, was  estimated  in  1881  to  cost  $365,000.  The  direction  of  jetties 
and  shore  protection  was  modified  in  1883,  and  in  1882  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5J  feet  above  mean  low  water  was  added  to  the  project,  increasing 
the  cost  (as  estimated  in  1884)  to  $375,000.  In  1884  a  modification  or 
the  project  provided  for  extending  both  jetties  610  feet  parallel  to  the 
axis  of  the  channel  and  in  1886  for  increasing  that  extension  to 
1,000  feet,  increasing  the  cost  of  the  work,  as  estimated  in  1897,  to 
$599,547.49. 

To  June  30,  1907,  the  amount  expended  on  this  project  was  $368,- 
133.65,  of  which  $5,314.58  was  for  maintenance.  In  addition,  $5(K) 
was  expended  in  1901  for  removal  of  North  rock  under  authority  of 
act  of  March  3,  1899.  The  expenditure  for  maintenance  in  the  fiscal 
year  1907  was  applied  to  expenses  incurred  in  inspection  of  the  retop- 
pinor  of  100  feet  of  the  north  jetty. 

With  the  expenditure  for  improvement,  the  north  jetty  has  been 
completed  for  a  total  length  of  2,705  feet  and  the  south  jetty  com- 
pleted except  for  a  distance  of  30  feet  at  its  outer  end;  the  Plum 
Island  Basin  has  been  closed  with  a  timber  dike  817  feet  long,  5J  feet 
high  above  mean  low  water,  except  near  the  middle,  where  a  weir  150 
feet  long  and  2  feet  above  mean  low  water  was  left  temporarily,  and 
two  sand  catchers,  respectively  480  and  572  feet  in  length,  have  been 
built  in  rear  of  the  south  jetty.  Both  jetties  are  15  feet  wide  on  top, 
which  is  in  a  plane  12  feet  above  mean  low  water,  and  have  slopes  of 
1  on  2  on  the  seaward  face  and  1  on  1  on  the  shoreward  face.  The 
project  is  about  80  per  cent  completed. 
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June  30,  1907,  the  maximum  draft  that  can  be  carried  over  the 
bar  at  mean  low  water  is  12.5  feet.  The  mean  range  of  tides  is  7.7 
feet. 

The  commerce  of  the  harbor,  chiefly  coal,  amounted  in  1905  to 
165,833  tons  and  in  1906  to  169,975  tons.  Of  the  latter  amount, 
73,827  tons  was  reshipped  to  points  on  the  Merrimac  and  Powow 
rivers. 

It  is  reported  that  the  improvement  made  has  reduced  freight 
rates  25  cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at 
mean  low  water  be  obtained  over  the  outer  bar  it  would  still  further 
reduce  the  freight  rates  15  to  25  cents  per  ton. 

The  original  project,  as  reported  by  a  Board  of  Engineers,  with 
map  of  the  harbor,  is  published  in  j^nnual  Report  of  the  Chief  of 
Engineers  for  1881,  page  502;  the  modifications  in  jetties  and  shore 
protection,  in  reports  for  1883,  page  437,  and  1884,  page  494;  the 
parallel  extension  of  the  jetties,  with  map  and  additional  estimate,  in 
report  for  1897,  page  825,  and  a  survey  of  the  bar  and  entrance,  in 
report  for  1905,  page  802. 

A  survey  and  map  of  the  bar  and  entrance,  with  estimate  for 
removing  obstructions  in  the  mouth  of  the  river,  are  published  in 
House  Document  No.  339,  Fifty-ninth  Congress,  second  session. 

July  1,  190r>,  balance  unexpended $30,214.55 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement y 348.20 

July  1,  1907,  balance  unexpended 29,  8(*«.  35 

July  1,  1907,  amount  covered  by  uncompleted  contracts 27,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 200,  8G2.  07 

(See  Appendix  B  1.) 

^.  Merrimac  River,  Massachusetts, — In  its  original  condition  the 
Merrimac  River  had  a  practicable  channel  7  feet  deep  at  mean  low 
water  from  its  mouth  9  miles  to  South  Amesbury,  but  besides  being 
narrow  and  crooked  the  channel  was  obstructed  by  ledges,  bowlders, 
and  shoals. 

The  original  projects  appear  to  have  been — 

(1)  For  improving  the  bar  at  the  mouth  of  the  river,  by  erection  of 
piers  or  other  works,  adopted  by  act  of  May  23,  1828;  subsequently 
improved  under  separate  project  for  "  Improving  harbor  at  New- 
buryport,  Mass." 

(2)  For  the  improvement  of  the  river  above  the  mouth,  by  the 
removal  of  the  remains  of  a  dam  at  the  upper  falls  and  of  a  rock  at 
the  lower  falls,  of  Gangway  rock  in  Newburyport  Harbor,  and  a 
wreck  near  the  mouth  of  the  river. 

Upon  the  original  and  modified  projects,  prior  to  operations  under 
the  existing  project,  there  were  expended :  Upon  the  project  of  1828, 
$67,466.72,  and  upon  the  project  of  1870,  as  largely  extended  by  the 
acts  of  June  23,  1874,  and  elune  3,  1896,  $187,000;  total,  $254,466.72. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
obtain  a  channel  7  feet  deep  at  mean  low  water,  150  feet  wide, 
from  Newburyport  14^  miles  to  Haverhill,  at  an  estimated  cost  of 
$171,442.70. 
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The  amount  expended  on  the  existing  project  to  June  30,  1907,  is 
$106,187.62,  of  which  $1,432.75  was  applied  to  maintenance  of  im- 
provement, and  10  cents  derived  from  sales.  With  this  expenditure 
the  channel  has  been  completed  to  the  full  projected  depth  and  width 
up  to  the  highway  bridge  at  Haverhill,  by  dredging  through  eight 
shoals,  aggregating  3  miles  in  length.  By  the  expenditure  for 
maintenance  during  the  fiscal  year  1907,  the  shoals  in  the  channel 
at  the  bend,  about  3,000  feet  above  Rocks  Bridge,  were  removed, 
restoring  the  full  projected  width  and  depth.  The  dredging  of  the 
authorized  channel  is  nearly  completed. 

The  commerce  of  the  river  is  chiefly  in  coal  distributed  to  the  cities 
and  towns  along  its  banks,  and  amounted  in  1904  to  76,527  tons,  and 
in  1906  to  73,827  tons.  The  improvement  of  the  channel  is  reported 
to  enable  the  delivery  of  coal  by  water  at  rates  35  to  50  cents  per 
ton  less  than  by  rail. 

The  head  of  navigation  is  at  the  hat  factorj,  one-half  mile  above 
the  railroad  bridge  at  Haverhill,  to  w^hich  point  the  stream  is  navi- 
gable in  fact,  17|  miles  above  its  mouth  in  Newburyport  Harbor. 

June  30,  1907,  the  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  below^  the  high- 
way bridge  at  Haverhill  is  7  feet. 

The  mean  range  of  tides  is,  at  the  mouth  of  the  river,  7.7  feet,  and 
at  Haverhill  briage  4.6  feet,  at  low-water  stage  of  the  river. 

The  project  of  1870-1874  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1869,  page  421 ;  as  extended  in  1874,  in  report 
for  1876,  page  165;  as  extended  in  1896,  in  report  for  1896,  page  616; 
and  the  existing  project  adopted  in  1899,  in  report  for  1897,  page  865. 

The  report  of  a  survey,  with  estimate  of  cost,  to  deepen  the  channel 
to  9  feet  at  mean  low  water,  is  published  in  Annual  Report  for  1904, 
pages  872-878.  ^ 

An  examination  for  a  channel  12  feet  deep  to  Haverhill  (unfavor- 
ably reported),  and  a  survey  and  estimate  tor  removing  obstructions 
at  the  mouth  of  the  riv^er  (favorably  reported)  made  in  1906,  are 
published  in  House  Document  No.  339,  Fifty-ninth  Congress,  second 
session. 

July  1.  1900.  balance  unexpended $40,035.23 

Juue  30,  1907,  amount  ex|)ende<l  during  fiscal  year: 

For  works  of  improvement $24,790.00 

For  maintenance  of  Improvement 1,432.75 


< 


2C.  222.  75 

July  1.  1907,  balance  unexpended 13,812.48 

July  1,  1907,  outstanding  liabilities 2,538.88 

July  1,  1907,  balance  available 11,273.60 

July  1.  1907.  amount  covered  by  uncompleted  contracts 9,774.05 

Amount  (estimated)  required  for  completion  of  existing  project 52,875.35 

(See  Appendix  B  2.) 

3,  Essex  River  J  Massachusetts. — In  its  original  condition  Essex 
River  had  a  channel  not  less  than  6  feet  deep  at  mean  low  water  from 
its  mouth  in  Ipswich  Bay  for  a  distance  of  about  2^  miles:  but  thence 
for  2^  miles  to  the  head  of  navigation  in  fact  at  the  railroad  bridge 
at  Essex,  the  channel  was  narrow,  crooked,  and  shallow,  having  a 
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greatest  continuous  depth  of  1.7  feet,  navigation  being  further  im- 
peded by  bowlders  obstructing  the  channel. 

The  original  project,  adopted  July  13,  1892,  which  is  also  the  ex- 
isting project,  is  to  obtain  a  channel  4  feet  deep  at  mean  low  water 
and  CO  feet  wide  to  the  head  of  navigation,  at  an  estimated  cost  of 
$25,000;  modified,  March  23,  1899,  by  limiting  the  improvement  to 
the  channel  below  the  bridge  at  Essex,  which  had  been  rebuilt  with- 
out a  draw. 

To  June  30,  1907,  the  amount  expended  was  $22,150,  of  which 
$390.79,  expended  in  the  fiscal  vear  1907,  was  for  surveying  the  im- 
proved channel  to  ascertain  the  locality  and  extent  of  dredging  neces- 
sary in  maintenance.  Although  the  completion  of  the  channel  up  to 
the  highway  bridge  at  Essex  was  reported  P^'ebruaiy  2,  1901,  com- 

Slaint  was  made  in  1905  of  an  obstruction  in  mid-channel,  and  in 
une,  1905,  a  group  of  several  bowlders,  about  1,300  feet  below  the 
head  of  navigation  and  within  the  scope  of  the  approved  project,  was 
removed  at  an  expense  of  $300. 

By  the  act  of  March  2,  1907,  $5,000  was  appropriated  for  the  resto- 
ration of  the  channel  in  Essex  River,  with  proviso : 

That  no  part  of  this  sum  shaH  be  expended  unless  a  further  amount  of  five 
thousand  doUars  shall  be  provided  by  the  State  of  Massachusetts  or  other  agency, 
and  made  subject  to  the  order  of  the  Secretary  of  War  in  such  manner  as  he 
may  direct,  to  be  expended  upon  said  project  under  his  direction. 

The  legislature  of  Massachusetts  passed,  and  the  governor  approved, 
June  24,  1907,  a  resolve,  as  follows: 

That  there  be  allowed  and  paid  out  of  the  treasury  of  the  Commonwealth  a 
sum  not  exceeding  five  thousand  dollars,  to  be  expended  under  the  direction  of 
the  harbor  and  land  commissioners  for  the  improvement  of  Essex  River,  the 
same  to  be  expended  in  conjunction  with  an  equal  amount  appropriated  by  the 
Congress  of  the  United  States  for  the  same  purpose. 

The  maximum  draft  that  can  be  carried,  June  30,  1907,  over  the 
shoalest  part  of  the  locality  under  improvement  is  reported  to  be 
about  2  feet.     The  mean  range  of  tides  is  8.8  feet. 

No  freight  is  carried  on  the  river,  but  the  improvement  is  for  the 
purpose  01  permitting  the  exit  of  about  30  fishing  schooners  which 
are  built  annually  on  the  river,  each  of  about  125  tons  register,  at  an 
average  cost  of  $12,000. 

The  project,  with  map  and  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  676-678. 

The  report  of  a  preliminary  examination  of  the  river,  made  in 
1905,  is  printed  in  House  Document  No.  68,  Fifty-ninth  Congress, 
first  session. 

July  1,  1906,  balance  unexpended $3,240.79 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.       5, 000. 00 

8,  240.  79 
June  30, 1907,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement   390.  79 

July  1,  1907,  balance  unexpended 7,850.00 

(See  Appendix  B  3.) 

i.  Harbor  of  refuge^  Sandy  Bay^  Cape  Ann^  Massachiisetts, — In 
its  original  condition  this  bay,  whose  southerly  shore  extends  about 
2  miles  westerly  from  the  point  of  Straitsmouth  Island,  and  thence 
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about  2  miles  northerly  to  Andrews  Point,  had  a  good  holding  ground 
of  sand  mixed  with  mud,  and  a  depth  of  7J  to  15  fathoms  at  mean 
low  water,  but  was  fully  exposed  to  easterly,  northeasterly,  and  north- 
erly gales.  The  original  project,  adopted  by  the  act  of  July  5,  1884, 
was  to  build  a  breakwater  consisting  of  a  mound  of  rubblestone  to  the 
grade  of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  sur- 
mounted by  a  masonry  wall,  and  to  extend  from  Averys  ledge  a  little 
west  of  north  3,600  feet  to  Abners  ledge,  thence  5,400  feet  north- 
westerly in  the  direction  of  Andrews  Point,  covering  an  anchorage  of 
about  1,377  acres. 

This  project,  with  the  cross  section  of  the  breakwater  as  modified 
by  a  Board  of  Engineers  February  13.  1900,  is  the  existing  project, 
the  breakwater  to  consist  of  a  mound  oi  rubblestone  built  to  the  grade 
of  12  feet  below  mean  low  water,  where  it  will  have  a  width  of  117 
feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1  up  to  25 
feet  below  mean  low  water,  and  1  on  2  thence  to  the  top,  12  feet  below 
mean  low  water;  the  rubble  mound  to  be  surmounted  with  a  core  of 
rubblestone,  to  be  faced  with  selected  stone  to  be  laid  horizontally  on 
the  sea  face,  to  weigh  not  less  than  8  tons  each  and  to  be  laid  with  a 
batter  of  1  on  2,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons 
each  and  be  laid  with  a  batter  of  1  on  1 ;  to  be  surmounted  at  grade  17 
above  mean  low  water  with  a  single  course  of  capstones,  whose  upper 
surface  shall  be  22  feet  above  mean  low  water;  at  an  estimated  cost 
(as  revised  in  1900)  of  $6,904,952.25. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  a  continuing 
contract  for  this  work  to  the  extent  of  $100,000  in  excess  of  the  appro- 
priations then  made.    This  amount  remains  to  be  appropriated. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
not  including  outstanding  liabilities,  is  $1,387,314.59  (including  $1 
derived  from  sales),  all  lor  improvement,  with  which  1,833,348  tons 
of  rubblestone  has  been  placed  in  the  substructure  of  the  breakwater, 
and  its  condition  is  approximately  as  follows : 

In  the  southern  arm  for  a  length  of  3,530  feet  the  mound  of  rubble- 
stone has  been  completed  up  to  the  grade  of  12  feet  below  mean  low 
water,  with  the  full  width  of  117  feet  prescribed  in  the  project;  the 
rubble  core  of  the  superstructure  has  been  built  to  the  height  of  mean 
low  water,  2,990  feet,  and  to  the  height  of  5  feet  above  mean  low 
water  for  540  feet  farther. 

In  the  western  arm  for  a  length  of  1,710  feet  from  the  angle  the 
mound  of  rubblestone  has  been  likewise  completed  to  the  full  height 
(12  feet  below  mean  low  water)  and  full  width  (117  feet)  projected, 
except  for  a  small  bench  on  the  inner  slope  13  feet  deep  and  17  feet 
wide,  and  stone  has  been  deposited  for  a  farther  distance  of  490  feet 
without  regular  form;  a  rubble  core  of  the  superstructure  has  been 
built  to  the  height  of  mean  low  water  for  1,310  feet  and  to  the  height 
of  mean  hi^h  water  for  400  feet. 

The  dej)th  of  water  is  ample  for  the  largest  vessels;  the  mean  range 
of  tides  is  8.6  feet. 

Thirty-sc»ven  per  cent  of  the  total  quantity  of  rubblestone  has  been 
dej)osited  in  the  substructure,  which  is  aj)proxiinately  28  per  cent  of 
the  entire  quantity  of  stone  of  all  classes  required  for  the  breakwater. 

The  available  balance  and  the  estimated  amount  that  can  be  profit- 
ably expended  will  be  applied  to  the  further  extension  of  the  rubble- 
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stone  mound  in  the  western  arm  up  to  the  plane  of  mean  low  water 
and  to  building  superstructure  on  the  southern  and  western  arms. 

The  improvement  is  chiefly  of  value  in  providing  refuge  for  coast- 
wise vessels,  especially  towed  barges,  which  are  frequently  and  sud- 
denly in  urgent  need  of  shelter  in  tos  and  snowstorms. 

For  description  of  Sandy  Bay  ana  original  project,  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  pages  565-577.  For  cross 
section,  details  of  construction,  and  increase  in  cost,  see  report  of 
Board  of  Engineers,  Annual  Report  for  1900,  page  1180. 

July  1.  1906,  balance  unexpended $199,426.  72 

Receipts  from  sales 1.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 100, 000. 00 


299. 427.  72 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  works  of 

improvement 36,741.31 


July  1,  1907,  balance  unexpended 262,68&41 

July  1,  1907,  outstanding  liabilities 17.554.40 


July  1,  1907.  balance  available 245,132.01 


July  1,  1907,  amount  covered  by  uncompleted  contracts 127.819.60 

Amount  (estimated)  required  for  completion  of  existing  project.-  5,254.952.25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1.  1907 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  4.) 

5.  Harbor  at  Gloucester^  Mass. — In  its  original  condition  this  har- 
bor, which  had  a  depth  sufficient  for  the  largest  ships,  contained 
several  very  dangerous  submerged  rocks  and  was  entirely  without 
protection  against  the  sea  and  against  heavy  swells  from  the  south. 

The  original  project,  adopted  by  the  act  of  June  10,  1872,  appears 
to  have  been  for  removal  of  five  rocks,  at  an  estimated  cost  of 
$10,606.20. 

Under  the  original  and  modified  projects  the  rocks  were  removed. 
Harbor  Cove  was  dredged  to  the  depth  of  10  feet  at  mean  low  water, 
and  the  water  front  for  a  distance  of  3,900  feet  northeast  from  Fort 
Point  was  dredged  to  a  depth  of  15  feet  at  mean  low  water  from  the 
15-foot  contour  to  the  wharf  front,  upon  which  there  was  expended 
prior  to  operations  under  the  existing  project  approximately  $86,000. 

The  existing  project,  adopted  by  the  act  of  August  18,  1894,  as  cur- 
tailed bv  the  act  of  June  13,  1902,  is  to  build  under  continuing  con- 
tract a  breakwater  from  the  shore  about  2,250  feet  to  a  point  at  or 
near  Cat  ledge,  and  upon  completion  of  the  breakwater  to  applv  any 
balance  remaining  "  toward  the  work  of  removing  Round  rocK,"  at 
an  estimated  cost  of  $416,083.43. 

The  breakwater  consists  of  a  mound  of  rubblestone  31  feet  wide  at 
the  top  at  mean  low  water,  surmounted  by  a  superstructure  extending 
17  feet  above  the  grade  of  mean  low  water,  formed  by  two  dry  walls 
of  heavy  split  stone,  inclosing  a  core  of  rubblestone,  capped  by  heavy 
stones,  forming  a  top  course  10  feet  in  width,  the  slopes  of  the  rubble 
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structure  being  on  the  harbor  side  1  on  1.3,  on  the  seaward  side  1  on  ^ 
to  grade  12  below  mean  low  water,  and  1  on  1.5  thence  to  the  bottom. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
not  including  outstanding  liabilities,  is  $410,239.16,  all  for  improve- 
ment, with  which  231,756  tons  of  stone  has  been  put  in  place,  com- 
pleting the  breakwater  of  the  projected  dimensions,  including  an 
expansion  at  its  outer  end  for  a  site  for  a  light-house. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  10 
feet  in  Harbor  Cove,  15  feet  along  the  wharf  front,  and  30  feet  in  the 
anchorage  under  the  breakwater. 

The  mean  range  of  tides  is  8.9  feet. 

The  commerce  in  1904  amounted  to  263,526  tons  and  irt  1906  to 
275,888  tons,  of  which  70,000  tons  was  coal  and  159,000  tons  fish  and 
salt.  '  About  80,000  passengers  were  carried  to  and  from  this  port  by 
steamer. 

It  is  proposed  to  apply  the  available  balance  toward  the  removal  of 
Round  rock. 

A  description  of  the  original  project  is  published  in  the  Annual 
Report  of  the  Chief  of  Engmeers  for  1871,  page  870,  and  its  modifica- 
tions, with  map,  in  the  report  for  1887,  page  500. 

The  adoption  and  the  commencement  of  work  under  the  existing 
project  are  reported  upon  in  the  Annual  Report  of  the  Chief  or 
Engineers  for  1895,  page  610. 

July  1,  190(>,  balance  unexpended $18,090.24 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 12, 24G.  40 

July  1,  1907,  balance  unexpended 1 5,843.84 

(See  Appendix  B  5.) 

6.  Harbor  at  Manchester^  Mass. — In  its  original  condition  Man- 
chester Harbor  had  a  good  channel  100  feet  wide  and  not  less  than  6J 
feet  deep  at  mean  low  water,  extending  from  the  bay  3,200  fefet  to 
Proctors  Point.  At  that  distance  the  channel  shoaled  rapidly  to  a 
depth  of  IJ  feet  at  the  Narrows,  1,400  feet  from  Proctors  Point,  and 
for  the  remaining  distance,  2,600  feet,  to  the  town  wharves  there  was 
no  practicable  channel  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  11,  1888,  was  to 
dredge  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water 
from  Proctors  Point,  a  distance  of  4,000  feet,  to  the  town  wharves,  at 
an  estimated  cost  of  $14,800. 

The  amount  expended  under  the  original  project  and  prior  to 
operations  under  the  existing  project  was  $14,300,  obtaining  a  channel 
of  the  length,  depth,  and  width  prescribed  in  the  project,  expanded 
opposite  the  town  wharves  to  the  width  of  80  feet;  but  the  dredged 
channel  deteriorated  rapidly  and  thereafter  there  was  some  shoalmg- 
at  the  entrance. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  is  to  dredge  the  natural  channel  to  the  depth  of  6  feet  at 
mean  low  water  from  that  depth  in  the  bay,  a  distance  of  7,200  feet, 
to  the  town  wharves,  100  feet  wide  at  the  entrance  and  at  the  sharj^est 
bends  and  at  least  75  feet  wide  throughout,  with  two  turning  basins, 
one  200  feet  by  300  feet  in  area  just  below  the  drawbridge  of  the 
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Boston  and  Maine  Railroad  and  the  other  125  feet  by  250  feet  at  the 
town  wharves,  for  which  the  estimated  cost  is  $25,000. 

Under  this  project  to  the  close  of  the  fiscal  year  ending  June  30, 
1907,  the  amount  expended  is  $9,685.57,  all  for  improvement,  with 
which  a  channel  has  been  obtained  of  the  full  projected  width  and 
depth  from  the  entrance  to  a  point  220  feet  below  the  southwest 
corner  of  Bead's  wharf,  except  that  two  small  ledges,  projecting 
about  20  feet,  obstruct  the  eastern  side  of  the  channel  about  west  of 
Proctors  Point.     The  project  is  31  per  cent  completed. 

It  is  reported  that  the  maximum  draft  that  can  be  carried  June  30, 
1907,  over  the  shoalest  part  of  the  locality  under  improvement  is 
1  foot  at  mean  low  water.     The  mean  range  of  tides  is  9  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal  and  building  materials  for  local  consumption,  of  which 
about  12,000  tons  was  reported  received  in  1900,  and  4,850  in  1906. 

The  work  done  is  of  no  appreciable  commercial  benefit  and  can 
have  no  appreciable  effect  on  freight  rates.  The  completion  of  the 
project  would  probably  enable  the  local  supply  of  coal  and  building 
materials  to  be  brought  in  more  cheaply. 

The  original  project,  with  map  of  survey,  is  in  the  Annual  Report 
of  the  Chief  Engineers  for  1888,  page  466. 

The  existing  project,  with  map  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  869. 

In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives,  the  Board  of  Engineers  for 
Rivers  and  Harbors  has  considered  the  project  for  this  work,  and  in 
its  report  (Annual  Report,  1904,  p.  840)  recommends,  in  order  to 
make  available  for  commerce  the  portion  of  the  improvement  already 
accomplished,  that  the  United  States  complete  the  work  under  the 
existing  project,  but  modified  as  follows :  A  channel  6  feet  deep  and 
75  feet  wide  and  at  the  turns  100  feet  wide,  to  be  excavated  from  the 
entrance  to  the  town  wharves,  and  a  turning  basin  125  feet  by  250 
feet  at  the  town  wharves,  for  the  estimated  cost,  exclusive  of  amounts 
heretofore  appropriated,  of  $18,117,  toward  which  it  is  proposed  to 
apply  the  available  balance  as  a  profitable  expenditure. 

July  1,  1906,  balance  iinexi)ended $314.43 

July  1,  1907,  balance  unexpended 314.  43 

Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 

(See  Appendix  B  6.) 

7.  Tlarhov  at  Beverly^  Mms. — In  its  original  condition  this  harbor 
had  a  practicable  channel  18  feet  deep  at  mean  low  water  from  Monu- 
ment bar  beacon  about  1  mile  to  its  head,  about  600  feet  below  the 
highway  bridge,  sufficient  for  the  commerce  of  the  harbor  and  of  its 
three  tributary  streams,  called,  respectively,  North  River,  Essex 
Branch,  and  Beverly  Creek ;  but  the  channel,  w^hich  is  circuitous  in  its 
passage  through  the  shoals  at  the  entrance,  was  found  in  1900  to  be 
"  of  insufficient  width  for  safe  navigation  bv  heaw  vessels." 

The  original  project,  adopted  by  the  act  of  June  13,  1902,  was  to 
widen  the  channel  from  Monument  bar  beacon  to  a  point  about  200 
feet  east  of  Rams  Horn  beacon  to  a  width  of  200  feet,  with  a  depth  of 
18  feet  at  mean  low  water,  at  an  estimated  cost  of  $10,000.  Upon  the 
original   project,   prior  to  operations  under   the  existing  project, 
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$8,272.10  was  expended,  with  which  the  channel  was  enlarged  to  the 
dimensions  authorized,  excejpt  at  three  points,  where  the  width  was 
restricted  by  ledges  to  106  feet. 

The  existing  project,  adopted  by  the  act  of  March  2,  1907,  is  to 
obtain,  by  dredging  and  rock  excavation,  a  channel  18  feet  deep  at 
mean  low  water,  not  less  than  250  feet  wide  at  the  bend  for  a  distance 
of  about  3,200  feet  from  Bar  beacon  to  Lobster  rocks  beacon,  includ- 
ing the  removal  of  the  middle  ground,  and  not  less  than  200  feet  wide 
from  Lobster  rocks  beacon  to  the  lower  end  of  the  draw  pier  at  the 
highway  bridge,  at  an  estimated  cost  of  $40,000.  In  addition  to 
$1,727.90  available,  $38,500  was  appropriated. 

To  the  close  of  the  fiscal  year  ending  June  30,  1907,  $30.80  has  been 
expended  on  this  project.  A  contract  has  been  made  for  all  the 
dredging  necessary  to  complete  the  project.  By  way  of  refundment, 
$122.24  was  received  as  damages  from  the  surety  of  a  failing  con- 
tractor under  the  previous  project. 

The  maximum  draft  that  can  be  carried  on  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement  is 
18  feet.     The  mean  range  of  tides  is  9  feet. 

The  commerce  of  Beverly  Harbor  consists  chiefly  of  coal  and  build- 
ing materials,  amounting  m  1906  to  138,862  tons,  of  which  100,613 
was  coal. 

It  is  expected  by  those  locally  interested  in  shipping  that  the  com- 
pletion or  the  project  will  effect  a  substantial  reduction  in  freight 
rates,  which  to  this  time  have  not  been  appreciably  affected  by  the 
improvement  in  progress. 

The  report  of  a  survey  of  this  harbor  is  published  in  the  Annual 
Report  or  the  Chief  of  Lngineers  for  1890,  page  524.  The  project  of 
1902,  with  report  of  survev,  is  in  the  Annual  Report  for  1901,  page 
1065. 

The  existing  project,  with  report  of  survey  and  map,  is  published  in 
House  Document  ^o.  016,  Fifty-ninth  Congress,  first  session. 

July  1,  lOOT),  l)alnn<^  unexpended $1,727.90 

Damajjes  from  surety  of  failing  oontraetor 122.24 

Amount  approprlatetl  by  river  and  harl>or  act  appn)ved  March  2, 1007.     38, 500.  00 

40.  .350.  14 
June  .30,  1007.  amount  expende<i  during  fiscal  year,  for  works  of  im- 
provement      .30.80 

July  1.  1907,  balance  unexi)ende<l 40,319.34 

July  1,  1007.  amount  covereil  by  unconiplete<l  contracts 10,940.00 

(See  Appendix  H  7.) 

8,  Ilm'hor  at  Lf/uti,  Ma.^s, — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  2h  miles  soutluM'ly  to  the  sea.  It  is  protected  from 
the  siMi  by  the  peninsula  of  Lynn  Beach  and  Nahant. 

In  its  ori<rinal  condition  three  narrow  and  crooked  channels,  in 
which  the  depth  was  but  0  feet  at  mean  low  water,  extended  from  the 
wharves  to  the  sea. 

The  original  j^roject,  defined  in  the  report  of  a  Board  of  Engineers 
dated  A])ril  10,  18S4,  and  as  modified  in  1888,  was  to  dredge  a  chan- 
nel '200  leet  wide  and  10  feet  de<*])  at  mean  low  water  from  the  sea  (at 
White  rocks),  a  distance  of  3,300  feet  to  a  deep  basin  opposite  Little 
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Nahant,  and  from  the  basin  nearlv  opposite  Sand  Point,  a  distance  of 
6,900  feet  to  a  point  400  feet  inside  the  harbor  line,  and  an  anchorage 
basin  500  feet  oy  300  feet  and  10  feet  deep  at  mean  low  water;  the 
upper  part  of  the  channel  to  be  maintained  by  occasional  dredging, 
the  lower  part  by  a  training  wall  joining  the  land  at  Little  Nahant, 
at  an  estimated  cost  of  $182,000. 

The  amount  expended  on  this  project  was  $122,063.56,  all  for 
improvement,  with  which  the  entire  channel  and  the  anchorage  basin 
as  prescribed  in  the  project  were  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  is  to  dredge  the  channel  200  feet  wide  from  the  sea  to  the 
anchorage  basin  and  the  anchorage  basin  itself  to  the  depth  of  15  feet 
at  mean  low  water,  at  an  estimated  cost  of  $162,937.     Under  this 

Kroject  to  the  close  of  the  fiscal  year  ending  June  30,  1907,  $132,465.56 
as  been  expended,  all  for  improvement,  with  which  the  projected 
channel  has  been  completed,  except  the  removal,  now  in  progress,  of 
numerous  small  shoals  left  in  dredging.  The  work  is  being  done 
under  continuing  contract,  for  which  the  full  amount  of  the  estimate 
has  been  appropriated. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  locality  under  improvement  is  15  feet  at  mean 
low  water.     The  mean  range  of  tides  is  9.3  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal,  lumber,  and  building  materials,  of  which  about  343,784 
tons  was  carried  during  the  year.  The  deepening  of  the  channel  to 
10  feet  enables  barges  to  carry  full  cargoes  of  coal  to  the  wharves  at 
Lynn  during  the  highest  stages  of  the  tide;  the  improvement  to  15 
feet  will  enable  the  smaller  or  medium  size  barges  to  carry  full  car- 
goes of  coal  to  the  wharves  at  all  stages  of  the  tide  and  barges  of  the 
greatest  draft  during  the  higher  stages. 

It  is  reported  that  the  cost  of  transportation  has  been  reduced  25 
cents  a  ton  by  deepening  the  channel  to  10  feet,  and  will  be  further 
reduced  10  to  25  cents  upon  the  completion  of  the  15-foot  channel. 

The  original  project  approved  by  the  Secretary  of  War  April  21, 
1884,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
page  524,  and  the  map  of  the  harbor  at  page  532. 

The  existing  project  was  published  m  the  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  1093. 

July  1,  1900,  balance  unexpended $98,918.44 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

Improvement 62, 010.  56 

July  1,  1907,  balance  unexpended .36,907.88 

July  1,  1907.  outstanding  liabilities . 19,772.88 

July  1,  1907,  balance  available 17,135.00 

July  1,  1907,  amount  covered  by  uncompleted  contracts 16,643.33 

(See  Appendix  B  8.) 

9.  Mystic  and  Maiden  rivers^  and  Mystic  River  below  the  mouth 
of  Island  End  River ^  Massachusetts, — {a)  Mystic  River. — In  its 
original  condition  the  Mystic  had  a  practicable  channel  G  feet  deep  at 
mean  low  water  extending  to  Dennings  Landing,  3.9  miles  above  its 
mouth  in  Boston  Harbor,  and  4  feet  deep  at  mean  low  water  about 
2,000  feet  farther. 
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The  original  project  for  improvement,  adopted  by  the  act  of  July 
13,  1892,  which  is  also  the  present  project,  is  to  make  the  channel  lOO 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Boston  and 
Maine  Railroad  (Western  Division)  bridge  up  about  1  mile  to  the 
first  turn  above  Denning's  wharf;  and  thence  2  miles  to  the  head  of 
navigation  at  Medford,  4  feet  deep  at  mean  low  water,  gradually  nar- 
rowing from  100  feet  to  50  feet  at  the  upper  end,  at  an  estimated  cost 
of  $25,000. 

The  amount  expended  to  close  of  the  fiscal  year,  June  30,  1907,  is 
$28,794.88,  with  which  the  projected  channel  was  completed  in  No- 
vember, 1906. 

The  maximum  draft  that  can  be  carried,  June  30,  1907,  at  mean 
low  water  is  6  feet  up  to  the  first  turn  above  Denning's  wharf,  and 
thence  to  the  head  of  navigation  4  feet.  The  mean  range  of  tides  is 
9.8  feet. 

The  head  of  navigation  is  the  upper  limit  of  that  part  of  the 
channel  under  improvement,  at  the  stone  bridge  at  Medford,  to  which 
point,  G  miles  above  its  confluence  with  the  Charles  River  in  Boston 
riarl>or,  the  stream  is  navigable  in  fact. 

The  commerce  benefited  by  this  improvement,  chiefly  coal, 
amounted  in  1904  to  25,965  tons,  and  in  190G  to  17,500  tons.  It  is 
reported  that  as  the  smallest  barges  go  out  of  use  the  improvement 
will  permit  barges  of  the  lightest  draft  remaining  in  service  to  de- 
liver coal  at  Medford  without  the  expense  of  lightering,  which  would 
be  about  50  cents  per  ton. 

A  report,  with  map  of  the  survey  of  Mystic  River  and  description 
of  the  project,  is  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  674. 

Report  of  an  examination  of  the  river,  with  a  view  to  its  improve- 
ment to  the  upper  limits  of  the  city  of  Somerville,  ordered  by  the 
act  of  March  3,  1905,  is  printed  in  House  Document  No.  144,  Fifty- 
ninth  Congress,  first  session. 

July  1,  KXMn  balance  iinexi)en(le(l $8,824.29 

Transfer  from  Mystio  Ulver  below  mouth  Island  End  River 3,994.88 

Amount  allotteil  from  nr>proprlation  by  river  and  harbor  act  ap- 
proved March  2,  11KJ7 <»  10, 000. 00 

22, 819. 17 
June  30,  1007,  amount  exi>ended  during  fiscal  year,  for  works  of  im- 
provement       12,019. 17 

July  1,  1007.  balance  unexpended 10,200.00 

(&)  Maiden  Rirer, — In  its  original  condition  the  Mahlen  had  a 
practicable  channel  4  feet  deep  at  mean  low  water,  extending  only 
2,000  feet  above  its  confluence  with  the  Mystic. 

The  original  project,  adopted  by  the  act  of  August  2,  1882,  was  to 
make  the  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  Charles  Street  Bridge,  about  1.8  miles  above  its  confluence 
with  the  Mystic,  at  an  estimated  cost  of  $35,000. 

The  amount  expended  on  the  ilalden  Riv^er  under  the  original 
project  and  prior  to  operations  under  the  existing  project  was  $10,000, 
m  obtaining  a  channel  with  a  least  width  of  50  feet  and  70  feet  at 

a  Not  yet  sptK'ifically  allotted;  temporarily  accounted  for  under  this  work 
until  definite  allotment  is  made. 
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turns,  with  a  depth  of  12  feet  at  mean  high  water  from  the  mouth  to 
the  Medford  Street  Bridge  at  Maiden,  a  distance  of  IJ  miles. 

The  existing  project,  adopted  by  the  act  of  July  13,  1892,  is  to 
dredge  a  channel  12  feet  deep  at  mean  high  water  100  feet  wide  to  the 
Medford  Street  Bridge,  1.6  miles  above  its  confluence  with  the  Mys- 
tic, and  75  feet  wide  about  1,200  feet  farther  to  the  Charles  Street 
Bridge,  at  an  estimated  cost  of  $37,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
is  $39,200  (including  $24,213.01  for  maintenance),  with  which  in 
1897  a  channel  was  completed  100  feet  wide  and  12  feet  deep  at  mean 
high  water  up  to  the  Medford  Street  Bridge.  The  local  officer  has 
reported  the  river  above  this  bridge  to  be  unworthy  of  improvement 
by  the  United  States  at  this  time.  With  the  expenaiture  or  $5,346.28 
in  the  fiscal  year  1906  and  $8,317.72  in  the  year  1907,  the  improved 
channel  has  been  redredged  with  a  least  width  of  75  feet,  increased  at 
the  bends  to  100  feet,  with  the  authorized  depth  of  12  feet  at  mean 
high  water. 

The  maximum  draft  that  can  be  carried  at  mean  high  water,  June 
30,  1907,  through  the  improved  channel  is  12  feet.  The  mean  range 
of  tides  is  9.8  feet. 

The  head  of  navigation  is  at  the  Medford  Street  Bridge  at  Maiden, 
to  which  point  the  stream  is  navigable  in  fact,  1.6  miles  above  its 
confluence  with  the  Mystic  Kiver. 

The  commerce  amounted  in  1904  to  75,225  tons,  and  in  1906  to 
90,815  tons,  chiefly  coal.  The  improvement  is  reported  to  enable  the 
smallest  barges,  or  larger  barges  with  partial  cargoes,  to  deliver  coal 
at  Maiden,  saving  the  cost  of  lightering-— 50  cents  per  ton. 

A  report  of  the  survey  of  Maiden  Kiver  and  description  of  the 
original  project  is  on  page  532,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1881. 

The  modifications  of  the  project  are  stated  in  the  Annual  Report 
of  the  Chief  of  En^neers  for  1900,  page  1191. 

The  existing  project  is  described  on  page  672,  Annual  Report  of 
the  Chief  of  Engineers  for  1891. 

July  1,  1906,  balance  unexpended $9,117.72 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 o  10. 000.  00 

19,117.72 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 8,  317.  72 

July  1,  1907,  balance  unexi)ended __.     10,800.00 

(c)  Mystic  River  below  the  mouth  of  Island  End  River. — Island 
End  River  is  1 J  miles  above  the  mouth  of  the  Mystic,  at  the  navy-yard 
in  Charlestown,  and  2,700  feet  above  the  Chelsea  drawbridge  over  the 
Mystic- 

In  its  original  condition  the  Mystic  up  to  Island  End  River  had  a 
narrow  channel  14.4  feet  deep  at  mean  low  water,  but  so  narrow  above 
the  drawbridge  as  to  be  barely  practicable. 

The  original  project,  adopted  by  the  act  of  March  3,  1899,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  25  feet  deep  at  mean 

a  Not  yet  specifically  allotted ;  temporarily  accounted  for  under  this  work  until 
definite  allotment  is  made. 
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low  water  and  300  feet  wide,  embracing  1.7  miles  of  the  Mvstic, 
extending  from  its  mouth  to  a  point  800  feet  above  Island  End  Siver, 
at  a  cost  estimated  in  August,  1899,  at  $267,547.50  (reduced  estimate). 

To  June  30,  1907,  $96,005.12  (all  for  improvement,  except  $281.92 
for  maintenance)  had  been  expended  in  obtaining  a  channel  25  feet 
deep  at  mean  low  water,  with  a  minimum  width  of  150  feet  off  the 
East  Boston  wharves,  200  feet  wide  thence  to  Chelsea  bridge,  and 
300  feet  from  Chelsea  bridge  to  a  point  just  above  the  confluence  of 
the  Island  End  River.    The  project  is  about  45  per  cent  completed. 

With  funds  appropriated  bv  the  act  of  March  2,  1907,  the  dredging 
below  Chelsea  bridge  will  be  completed  in  conjunction  with  the 
dredging  in  the  same  locality  for  the  35-foot  channel  of  Boston 
Harbor. 

The  commerce  of  the  river,  which  in  1901  amounted  to  1,430,650 
tons,  had  increased  to  3,707,817  tons  in  1906,  a  gain  of  160  per  cent 
in  four  years.  About  three- fourths  of  all  the  freight  carriea  on  the 
river  is  coal. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  locality  under  improvement  is  at  mean  low  water 
25  feet.    The  mean  range  of  tides  is  9.6  feet. 

July  1,  190G,  balance  unexpended $3,994.88 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,   1907 . 40.000.00 

48, 994.  88 
Transfer  to  Mystic  River 3»  994.  88 

July  1.  1907.  balance  unexpended 40.000.00 

Amount  (estimated)  requiretl  for  ctmipletion  of  existing  project 131.824.30 

CONSOLIDATED. 

July  1.  190G,  balance  unexpended $21,930.89 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907—    00. 000.  00 

81.  93G.  89 
June  30.  1907.  amount  expended  during  fiscal  year : 

For  works  of  improvement $12,019.17 

For  maintenance  of  improvement 8,317.72 

20. 930. 89 

.luly  1.  1907,  balance  unexpended 01.000.00 

Amount  (estimated)  reiiuired  for  completion  of  existing  project 131.824.30 

(See  Appendix  B  0.) 

10,  Harbor  at  HoHton^  Mas.9, — In  its  original  condition  the  head- 
lands and  islands  were  without  protection  against  the  sea,  which  was 
extensively  eroding  them.    Dangerous  rocks  obstructed  the  approach 


►per  main  snip  

from  President  Roads  to  Boston  had  a  least  depth  of  18  feet  at  mean 
low  water  with  a  least  width  of  100  feet.  The  channel  from  President 
Roads  to  Broad  Sound  in  the  ocean  hnd  a  least  depth  of  29  feet  at 
mean  low  water  with  a  least  width  of  200  feet 
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The  original  project,  adopted  by  the  act  of  March  2,  1825,  was  "for 
the  preservation  of  the. islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,"  and  until  1866  all  expenditures,  amounting  to 
$546,526.10,  appear  to  have  been  applied  to  that  purpose  in  the 
building  and  repair  of  sea  walls.  The  amount  expended  upon  them 
since  1866  can  not  be  accurately  stated. 

The  project  for  the  improvement  of  the  harbor  adopted  by  the 
act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship  chan- 
nel from  Nantasket  Roads  to  Boston  2B  feet  deep  at  mean  low  water, 
600  feet  wide  through  the  Narrows  to  President  Roads,  and  1,000  feet 
wide  from  President  Roads  to  Boston. 

Prior  to  operations  under  the  six  existing  projects  (three  for  the 
improvement  of  the  main  channels  and  three  for  the  improvement  of 
tributary  channels)  3.75  miles  of  sea  walls  had  been  built,  protecting 
the  most  exposed  headlands  and  islands,  and  a  channel  had  been 
completed  23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to 
Boston,  with  a  least  width  of  625  feet  in  the  Narrows  and  of  850  feet 
between  President  Roads  and  the  city. 

The  amount  expended  on  original  and  modified  projects  upon  sea 
walls  and  channels,  for  improvement  and  maintenance,  to  June  30, 
1907,  exclusive  of  all  expenditures  upon  operations  under  the  six 
existing  projects,  is  $2,539,675.82  ($122.25  derived  from  sales). 

The  projects  for  improvement  of  the  main  channels  under  which 
operations  were  carried  on  during  the  fiscal  year  are — 

1.  Adopted  by  the  river  and  harbor  act  of  July  13,  1892.  To  widen 
the  main  ship  channel,  from  Nantasket  Roads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751.     Project  completed. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899.  To 
widen  the  Broad  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30 
feet  at  mean  low  water,  at  an  estimated  cost  of  $455,000.  Project 
completed. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902.  To 
provide  channels  35  feet  deep  at  mean  low  water,  1,200  feet  wide  from 
the  navy-yard  at  Charlestown  and  the  Chelsea  bridge  and  Charles 
River  bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roads  through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of 
$7,994,000  in  round  numbers.  This  estimate  differs  from  any  made  in 
the  project  quoted  in  the  act  as  the  basis  of  the  appropriation,  owing 
to  the  different  width  of  the  channels  adopted.  (To  avoid  a  large 
amount  of  rock  excavation  the  35-foot  channel  from  President  Roads 
to  Broad  Sound  is  in  a  different  location  from  the  30-foot  channel.) 

Under  the  project  of  July  13,  1892,  to  June  30,  1907,  not  including 
outstanding  liabilities,  the  amount  expended  was  $1,450,001.13,  of 
which  $58,215.30  was  for  maintenance,  and  $10  derived  from  sales. 
With  the  total  amount  expended  under  this  project  the  upper  and 
lower  main  ship  channels  trom  Boston  to  President  Roads  and  from 
President  Roads  to  the  sea  have  been  dredged  to  the  width  of  1.000 
feet  and  depth  of  27  feet  at  mean  low  water.  In  the  upper  main  ship 
channel  the  full  width  and  depth  are  available.  In  the  lower  main 
ship  channel  the  available  width  of  the  27-foot  channel  is  contracted 
by  shoals  to  650  feet. 
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The  maximum  draft  that  can  be  carried  at  mean  low  water,  June  30, 
1907,  over  the  shoalest  part  of  the  locality  under  improvement  is 
27  feet. 

A  map  of  the  project  is  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1894,  page  554. 

Under  the  project  of  March  3,  1899,  to  June  30,  1907,  the  amount 
expended  was  $385,200,  all  for  improvement,  with  which  a  channel 
1,200  feet  wide  and  30  feet  deep  at  meanlow  water  was  dredged  from 
President  Roads  to  Broad  Sound,  embracing  the  dredging  of  9^5,383.9 
cubic  yards  of  sand,  gravel,  and  clay  and  198.864  cuoic  yards  of 
bowlders  and  the  removal  of  156  cubic  yards  of  ledge. 

The  maximum  draft  that  can  be  carried  at  mean  low  water,  June 
30,  1907,  over  the  shoalest  part  of  the  locality  under  improvement  is 
30  feet. 

The  project  is  published  in  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  page  886. 

Under  the  project  of  June  13,  1902,  a  channel  35  feet  deep  at  mean 
low  water,  540  feet  wide  from  the  navy-yard  and  the  Charles  River 
bridge  and  Chelsea  bridge  to  President  Roads,  and  675  feet  wide 
from  President  Roads  through  Broad  Sound  to  the  ocean,  is  being 
obtained  by  the  expenditure  of  $3,600,000  authorized  by  the  river  and 
harbor  act  of  that  date.  Of  this  amount  $2,900,000  is  being  applied  to 
dredging  under  continuing  contracts  to  be  completed  December  31, 
1907,  and  $700,000  to  rock  excavation,  for  which  one  contract  involv- 
ing the  expenditure  of  about  $264,880  is  nearly  completed. 

To  June  30,  1907,  the  amount  expended,  not  including  outstanding 
liabilities,  was  $2,040,344.78  (of  which  $55.89  was  derived  from  sales), 
all  for  improvement,  with  which  6,937,232  cubic  yards  of  mud,  sand, 
gravel,  and  clay  and  14.222  cubic  yards  of  bowlders  have  been 
dredged  from  the  upper  main  ship  channel  and  1,275,657  cubic  yards 
of  mud,  sand,  gravel,  clay,  hardpan,  and  cobblestones  and  6.222 
cubic  yards  of  bowlders  have  been  dredged  from  Broad  Sound  chan- 
nel. The  dredging  necessary  to  obtain  the  channels  of  partial  width, 
described  in  the  preceding  paragraph,  was  commenced  in  1903,  and  is 
about  84  per  cent  completed.  I^o  continuous  channel  with  the  deptii 
of  35  feet  at  mean  low  water  has  yet  been  obtained. 

By  the  river  and  harbor  act  of  March  2,  1907,  Congress  authorized 
the  completion  of  the  35-foot  channel  to  the  full  projected  widths, 
appropriating  $500,000  for  the  purpose  and  authorizing  contracts 
to  the  amount  of  $3,894,000  additional,  which  remains  to  be  appro- 
priated. The  appropriation  recommended  will  be  applied  to  dredg- 
ing and  rock  excavation  under  continuing  contracts. 

A  map  of  the  project  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1903,  page  768. 

The  mean  range  of  tides  is  9.5  feet  at  Boston  light  and  9.6  feet  in 
the  upper  harbor. 

The  foreign  exports  and  imports  for  the  port  of  Boston  during 
the  calendar  year  ending  December  31,  1906,  amounted  in  value  to 
$209,703,986,  l)eing  an  increase  of  $143,017,465  over  the  valuation  in 
1867,  when  the  systematic  improvement  of  the  channels  was  begun. 

As  to  the  effect  of  the  improvement  on  freight  rates,  the  general 
manager  of  the  principal  foreign  steamship  lines  entering  this  port 
states  that  about  thirty  years  ago  steamers  were  employed  with  a 
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loaded  draft  of  20  feet  to  24  feet;  twenty-two  or  twenty -three  years 
ago,  of  25  to  26  feet ;  fourteen  years  ago,  27  or  28  feet ;  ten  years 
ago,  28  feet  9  inches ;  later,  31  feet,  and  recently  one  of  33  feet  10^ 
inches.     He  states,  generally — 

that  freight  rates,  caused  by  the  larger  class  of  steamers  being  used,  are  about 
50  per  cent  less  than  they  were  some  fifteen  or  twenty  years  ago,  when  very 
much  smaller  steamers  were  engaged  in  the  trade. 

Tributary  channels. — {a)  Charles  River. — In  the  original  condition 
of  the  9  miles  of  natural  channel  of  this  river,  from  its  mouth  to  the 
dam  at  the  head  of  navigation  at  Watertown,  the  depth  at  mean  low 
water,  from  the  mouth  4}  miles  to  the  Western  Avenue  Bridge,  was 
not  less  than  7  feet,  except  in  several  places,  covering  about  l\  miles, 
below  Brookline  Bridge,  where  the  depth  varied  from  4i  to  7  feet. 
From  Western  Avenue  Bridge  2^  miles  to  the  Arsenal  Street  Bridge 
the  depth  was  4  feet.  Thence  1|  miles  to  the  dam  it  varied  between 
0  and  9^  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
also  the  existing  project,  is  to  widen  and  deepen  the  natural  channel 
so  that  at  mean  low  water  it  shall  be  from  its  mouth  to  Western 
Avenue  Bridge  200  feet  wide  and  not  less  than  7  feet  deep ;  thence  to 
Market  Street  Bridge  80  feet  wide  and  6  feet  deep;  thence  to  the  dam 
60  feet  wide  and  2  teet  deep ;  at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30,  1907,  is  $57,500,  all  for  improve- 
ment, with  which  the  chanhel  has  been  completed  as  prescribed  in  the 
project  up  to  the  Arsenal  Street  Bridge  (now  called  also  Western 
Avenue  Bridge).    The  project  has  been  40  per  cent  completed. 

The  maximum  draft  tnat  can  be  carried  June  30,  1907,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  improved  is  6  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  head  of  navigation  is  at  the  dam  at  Watertown,  the  upper  limit 
of  that  part  of  the  channel  under  improvement,  to  which  point,  9 
miles  above  its  confluence  with  Mystic  Kiver  in  Boston,  the  stream  is 
navigable  in  fact. 

The  improvement  serves  the  local  commerce  in  coal,  which  in  1906 
aniounted  to  113,341  tons,  enabling  it  to  be  delivered  without  break- 
ing cargoes  at  Boston,  saving  the  cost  of  one  handling  and  the  greater 
cost  of  transportation  from  Boston  by  rail. 

The  district  officer  is  of  opinion  that  so  much  of  the  existing  project 
as  provides  for  a  channel  from  Brackett's  wharf  to  Market  Street 
Bridge,  a  distance  of  about  1,300  feet,  and  from  Market  Street  Bridge 
to  the  dam  at  Watertown,  is  unworthy  of  prosecution  by  the  General 
Government.  This  opinion  is  concurred  in.  The  river  and  harbor 
act  of  September  19,  1890,  appropriated  $20,000  for  continuing 
improvement  of  Charles  River — 

Provided,  That  no  expenditure  of  said  twenty  thousand  dollars  shall  be  made 
until  the  draws  in  the  Arsenal  Street  and  MarJiet  Street  bridges  shall  be  made 
to  conform  to  the  projected  channel  without  cost  to  the  United  States. 

The  Arsenal  Street  Bridge  has  been  altered  to  conform  to  the  pro- 
jected channel,  and  as  the  Market  Street  Bridge  is  above  the  limits  to 
which  it  is  now  believed  that  the  channel  should  be  extended,  it  is 
recommended  that  Congress  authorize  the  expenditure  of  the  $20,000 
Appropriated  in  1890  in  obtaining  a  channel  of  the  projected  width 
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and  depth  to  Brackett's  wharf  and  in  maintaining  the  Charles  River 
improvement. 

A  full  description  of  the  project,  together  with  map  of  the  river 
showing  the  progress  of  the  improvement  to  this  date,  is  on  page  612, 
Annual  Report  of  the  Chief  of  Engineers  for  1884. 

(6)  Fort  Point  channel, — In  its  original  condition  the  mid-channel 
depth  was  12  feet  at  its  mouth  and  16  feet  thence  to  the  Federal  Street 
Bridge,  excepting  at  the  draw  in  the  Congress  Street  Bridge,  where  it 
was  14.5  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  August  5, 1886,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  175  feet  wide  and  23 
feet  deep  at  mean  low  water  from  the  entrance  about  4,190  feet  to 
near  Feaeral  Street  Bridge,  at  an  estimated  cost  of  $100,000,  reduced 
in  1887  to  $78,750.  To  June  30,  1907,  there  had  been  expended,  not 
including  outstanding  liabilities,  $55,747.43,  all  for  improvement,  with 
which  the  projected  channel  was  completed,  except  the  removal,  now 
in  progress,  of  numerous  small  shoals  left  in  dredging. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  23  feet.  The 
mean  range  of  tides  is  9.6  feet. 

The  head  of  navigation  is  the  southern  extremity  of  South  Bay^  at 
Massachusetts  avenue,  Boston,  Mass.,  to  which  point,  about  2  miles 
from  the  entrance  to  the  channel  in  Boston  Harbor,  the  channel  is 
navigable  in  fact. 

The  commerce  benefited  by  this  improvement  consists  of  coal, 
sugar,  building  materials,  and  miscellaneous  merchandise,  which 
jimounted  in  the  calendar  year  1905  to  1,463,914  tons,  and  in  1906  to 
1.416,671  tons. 

For  a  description  of  the  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1888,  page  452. 

(r)   CheUea  Creek, — In  its  original  condition  it  had  a  channel  of 

Rracticable  width  extending  11,000  feet  from  its  confluence  with 
[ystic  River  in  Boston  Harbor  and  18  feet  deep  at  mean  high  water, 
except  on  a  bar  about  2,000  feet  below  its  head,  upon  which  the  depth 
was  17  feet.  In  the  3,800  feet  from  the  head  of  the  18-foot  channel 
to  the  head  of  navigation  the  depth  gradually  shoaled  to  13  feet  at 
mean  high  water. 

The  original  project  adopted  by  the  act  of  June  3,  1806,  which  is 
also  the  existing  project,  is  to  make  the  channel  about  5,500  feet  in 
length  next  bolow  the  head  of  navigation,  150  feet  wide,  and  18  feet 
deep  at  mean  high  water,  at  an  estimated  cost  of  $65,000. 

The  amount  expended  under  this  project  to  June  30,  1907,  is 
$73,071.49,  all  for  improvement,  with  which  the  channel  has  been 
completed  in  accordance  with  the  project. 

The  head  of  navigation  is  at  the  bridge  of  the  Boston  and  Maine 
Railroad,  to  which  point  the  stream  is  navigable  in  fact  700  feet 
above  Proctor's  wharf  and  2.7  miles  above  its  confluence  with  Mystic 
River. 

June  30,  1007,  the  maximum  draft  that  can  be  carried  at  mean 
high  water  over  the  shoalest  part  of  the  improved  channel  is  18  feet. 
The  mean  range  of  tides  is  0.6  feet. 

The  conmierce  IxMiefited  by  this  improvement,  consisting  chiefly  of 
coal,  amounted  in  1904  to  4,655  tons  and  in  1906  to  5,894  tons. 
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A  report  of  the  project  and  survey  is  in  Annual  Report  of  the 
Chief  of  Engineers  tor  1895,  page  648. 

PROJECT    FOB    GENERAL    IMPROVEMENT. 

July  1,  190G,  balance  unexpended $112,080.08 

Receipts  from  sales 1.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     50, 000. 00 


162, 081. 08 
June  30.  1907.  amount  expended  during  fiscal  year: 

For  works  of  improvement $60,210.04 

For  maintenance  of  Improvement 6,012.24 

72.  222.  28 


July  1,  1907,  balance  unexpended 89,858.80 

July  1,  1907.  outstanding  liabilities 10,917.10 


July  1,  1907,  balance  available 78,941.70 


July  1.  1907,  amount  covered  by  uncompleted  contracts 1,709. 14 

PROJECT  OF   1892  FOR  27-FOOT  CHANNEL. 

July  1,  1906,  balance  unexpended $58,711.67 

Receipts  from  sales 10.00 


58, 721.  67 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $2,986.41 

For  maintenance  of  improvement 130. 10 

3, 116.  51 


July  1,  1907,  balance  unexiwnded 55,605.16 


July  1,  1907,  amount  covered  by  uncompleted  contracts 21,408.00 

PROJECT   OF    1899   FOR   30-FOOT    CHANNEL   THROUGH    BROAD    SOUND. 

July  1,  1906,  balance  unexpended $69,800.00 

July  1,  1907,  balance  unexpended 69,800.00 

PROJECT   OF    1902   FOR   35-FOOT   CHANNEL. 

July  1.  1906.  balance  unexpended $1,166,254.23 

Receipts  from  sales 55.89 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 500,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4, 1907.        930. 000. 00 


2.596.310.  12 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 536,599.01 


July  1,  1907,  balance  unexpended 2,059,711.11 

July  1,  1907,  outstanding  liabilities 226,503.07 


July  1,  1907,  l)alance  available 1,&33.  208.  04 


July  1,  UK)7,  amount  covered  l\v  uncompleted  contracts 760.  472.  47 

Amount  (estimated)  required  for  completion  of  existing  project-  3. 894, 000.  (K) 


Amount  that  can  l)e  profitably  ex[)eudecl  in  fise^il  year  ending  June 
30,  lOCyO,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  .July  1,  1907 900,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897.  ^ 

(See  Appendix  B  10.) 
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11,  Dorchester  Bay  and  Neponset  River ^  Massachusetts, — Dor- 
chester Bay  is  at  the  mouth  of  Neponset  River,  in  Boston  Harbor. 
The  present  controlling  depth  at  mean  low  water  in  the  bay  up  to 
Commercial  Point,  at  the  mouth  of  the  river,  is  13  feet ;  thence  up  the 
river  to  the  highway  bridge  at  Neponset,  1^  miles  above  its  mouth,  it 
is  8  feet,  and  from  said  bridge  up  to  Milton  Mills,  4  miles  above  its 
mouth,  and  the  head  navigation,  it  is  3^  feet. 

The  original  project,  which  is  also  the  existing  project,  adopted 
by  the  act  of  March  2,  1007,  is  to  obtain  by  dredging  a  channel  175 
feet  wide  and  18  feet  deep  at  mean  low  water  through  Dorchester 
Bay  and  the  mouth  of  the  river  to  Commercial  Point ;  and  100  feet 
wide  and  15  feet  deep  at  mean  low  w^ater  in  Neponset  River  from 
Commercial  Point  to  the  Neponset  highway  bridge;  estimated  to 
cost  $125,233.34. 

The  act  of  March  2,  1907,  appropriated  the  full  amount  of  the 
estimate,  with  the  proviso: 

That  no  part  of  this  sum  shall  be  expended  until  the  Secretary  of  War  shall 
have  rec*elved  satisfactory^  assurance  that  the  improvement  of  that  portion  of 
the  Nei)onset  River  described  in  said  House  document  [No.  83.  HOth  Cong.,  sec- 
ond session],  which  lies  alx)ve  the  project  herein  adopted,  shall  be  made  and 
hereafter  maintained  by  the  State  of  Massachusetts  or  other  agency  without 
exi)ense  to  the  Government  of  the  United  States. 

The  improvement  contemplated  under  this  proviso  is  to  secure  a 
channel  6  feet  deep  from  Neponset  highway  bridge  to  Milton  Mills, 
100  feet  wide  between  the  said  bridge  and  the  Granite  bridge,  75 
feet  wide  thence  to  Godfrev's  wharf,  and  thence  50  feet  wide  for  a 
further  distance  of  250  feet. 

The  estimated  amount  for  completing  the  improvement  above  the 
Neponset  River  highway  bridge  was  appropriated  by  the  following 
resolve  of  the  legislature  of  Alassachusetts,  approved  by  the  gover- 
nor June  24,  1907 : 

That  there  be  allowed  and  paid  out  of  the  treasury  of  the  Commonwealth 
a  sum  not  exceeding  thirty-four  thousand  two  hundred  and  seventy  dollars  and 
forty-four  cents  to  be  expended  under  the  direction  of  the  harbor  and  land 
commissioners  in  the  Improvement  of  that  part  of  the  Neponset  River  which 
lies  above  the  Neponset  highway  bridge:  Provided,  however.  That  no  part  of 
said  amount  shall  be  so  expended  until  the  United  States  shall  have  completed 
the  improvement  of  Dorchester  Bay  and  the  Nei)onset  River  to  a  point  at  the 
aforesaid  Neponset  highway  bridge. 

To  June  80,  1907,  no  expenditure  had  been  made.  The  maximum 
draft  that  can  be  carried  at  mean  low  water  over  the  shoalest  part 
of  the  channel  to  be  improved  is  13  feet  to  Commercial  Point,  and 
8  feet  to  Neponset  highway  bridge.  The  mean  range  of  tides  is  9.6 
feet. 

During  the  calendar  year  1900  the  total  commerce  of  the  bay  and 
river  was  384,020  tons,  of  which  3(),G22  tons  was  carried  to  Milton 
above  the  limits  of  the  improvement  undertaken  by  the  United  States. 

The  purpose  of  the  improvement  is  to  permit  the  delivery  at  the 
localities  concerned  of  freight,  principally  coal,  at  the  lowest  freight 
rates,  by  providing  a  depth  of  water  necessary  to  accommodate  ocean- 
going barges. 

The  head  of  navigation  is  at  Milton  Mills,  to  w^hich  point  4  miles 
above  the  mouth  of  the  river  the  stream  is  navigable  in  fact. 
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The  project  for  the  improvement  of  the  bay  and  river,  with  report 
and  map  of  survey,  is  published  in  House  Document  No.  83,  Fifty- 
ninth  Congress,  second  session.  The  report  of  an  examination  of 
this  river  made  in  1892  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1893,  page  800;  and  the  report  of  an  examination 
and  survey  in  1897,  in  the  Annual  Report  for  1897,  page  876. 

Amount  appropriated  by  river  and  liarbor  act  approved  Marcii  2, 

1907 $125,233.00 

July  1.  1907,  balance  unexpended 125,233.00 

(See  Appendix  B  11.) 

12.  Weymouth  and  Town  Hvers^  Massachusetts, — {a)  Weymouth 
Fore  River  {below  Weymouth  Fore  River  bridge), — The  improve- 
ment embraces  only  that  portion  of  the  river  extending  from  its 
mouth  in  Hingham  Bay  about  3^  miles  up  to  Weymouth  Fore  River 
bridge,  at  Quincy  Point,  about  1,000  feet  above  its  confluence  with 
Town  River. 

In  its  original  condition  the  channel  had  a  depth  of  18  feet  at  mean 
low  water  with  a  least  width  of  300  feet  up  to  a  point  about  1  mile 
below  the  bridge  aforesaid,  the  18-foot  channel  extending  3,400  feet 
above  that  point,  but  too  tortuous  for  safe  navigation  of  large  veSvSels. 
In  the  remaining  1,800  feet  to  the  bridge  the  channel,  when  surveyed, 
was  150  feet  wioe  and  13  feet  deep  at  mean  low  water,  but,  before  the 
adoption  of  the  project,  had  been  increased  without  expense  to  the 
United  States  to  the  width  of  200  feet  and  depth  of  15  feet  at  mean 
low  water. 

The  existing  project,  adopted  by  the  act  of  March  3,  1905,  is  to 
dredge  a  channel  300  feet  wide  and  18  feet  deep  from  the  termination 
of  the  natural  18-foot  channel  to  the  Weymouth  Fore  River  bridge, 
a  distance  of  about  1  mile,  at  an  estimated  cost  of  $57,500. 

The  act  of  March  3,  1905,  appropriated  the  full  amount  of  the  esti- 
mate with  the  proviso : 

That  no  part  of  this  sum  shall  be  expended  until  the  Secretary  of  War  shall 
have  received  satisfactory  assurance  tliat  the  improvement  of  that  portion  of 
the  Weymouth  Kiver  which  lies  above  the  improvement  herein  mentioned,  and 
of  the  Town  River,  except  so  much  as  Is  herein  provided  for,  shall  hereafter  be 
maintained  by  the  State  of  Massachusetts,  or  other  agency,  without  expense  to 
the  Government  of  the  United  States. 

By  a  resolution  of  the  legislature,  approved  by  the  governor  May 
26,  this  assurance  was  given  by  the  Commonwealth  of  Massachusetts 
and  accepted  by  the  Secretary  of  War  June  7,  1905. 

The  amount  expended  on  this  project  to  June  30,  1007,  not  includ- 
ing outstanding  liabilities,  is  $51,486.90,  all  for  improvement,  with 
which  the  channel  has  been  dredged  to  the  dimensions  authorized  by 
the  project. 

The  maximum  draft  that  can  be  carried  through  the  portion  of  the 
river  embraced  in  this  improvement  is  18  feet  at  mean  low  water. 
The  mean  range  of  tides  is  9.5  feet. 

The  head  of  navigation  is  2.7  miles  above  this  improvement  at 
East  Braintree,  to  which  latter  point  the  navigable  length  of  Wey- 
mouth River  from  its  mouth  in  Hingham  Bay  is  6.2  miles. 

During  the  calendar  year  1904  the  total  commerce  on  the  river 
amounted  to  95,843  tons  and  in  1906  to  124,388  tons,  of  which  more 
than  93  per  cent  was  coal.  The  effect  of  the  completion  of  the  pres- 
ent project  upon  freight  rates  can  not  yet  be  determined. 
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The  improvement  is  of  importance  chiefly  to  the  Fore  River  Ship 
Building  Company,  which  builds  at  its  extensive  plant  at  Quincy 
Point  large  passenger  and  freight  steamers,  cruisers,  and  battle  phips 
up  to  20,000  tons, 

A  report  of  the  survey  of  Weymouth  Fore  River  is  in  the  Report 
of  the  Chief  of  Engineers  for  1904,  pages  891-898. 

July  1,  1906,  balance  unexpended $20,208.85 

June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement  ' 20, 195.  75 

July  1,  1907,  balance  unexpended 6,013.10 

July  1,  1907,  outstanding  liabilities 1,614.51 

July  1,  1907,  balance  available 4,398.59 

(fe )  Weymouth  Fore  River  {above  Weymouth  Fore  River  bridge), — 
In  its  original  condition  Weymouth  Fore  River  had  a  navigable  chan- 
nel 13  to  18  feet  deep  at  mean  low  water  from  its  mouth,  in  Hingham 
Bay,  3^  miles  to  Weymouth  Fore  River  bridge,  and  for  2,200  feet 
above  that  bridge  the  depth  at  mean  low  water  was  12  feet ;  4,000  feet 
farther  the  depth  was  6  feet  in  a  channel  of  practicable  width;  and 
7,000  feet  fartner  it  was  3  feet,  but  the  channel  was  too  narrow  to  be 
practicable. 

The  original  project,  adopted  by  the  act  of  September  19,  1890, 
which  is  also  the  existing  project,  is  to  obtain  in  Weymouth  Fore 
River  a  navigable  channel  6  leet  deep  at  mean  low  water  for  the 
farther  distance  of  7,000  feet,  100  feet  wide  for  4,400  feet  to  near 
Weymouth  Landing,  80  feet  wide  thence  1,650  feet  to  Brain  tree 
bridge,  and  50  feet  wide  thence  950  feet  above  that  point,  at  an  esti- 
mated cost  of  $40,000. 

The  amount  expended  on  this  project  is  $42,750,  including  $2,750 
for  maintenance.  With  this  expenditure,  except  for  4  small  ledges 
uncovered  by  dredging,  there  has  been  dredged  and  maintained  to 
this  time  a  channel  of  the  full  projected  dimensions,  the  future  main- 
tenance of  which  devolves  upon  the  State  of  Massachusetts  pursuant 
to  the  acts  of  Congress  and  the  legislature  of  Massachusetts,  printed 
on  pages  824  and  825,  Annual  Report,  Chief  of  Engineers,  for  1905. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over  the 
shoalest  part  of  the  locality  under  improvement  is  6  feet.  The  mean 
range  of  tides  is  9.4  feet. 

The  head  of  navigation  is  the  dam  at  East  Braintree,  the  upper 
limit  of  that  part  of  the  channel  under  improvement,  to  which  point, 
2.9  miles  above  its  confluence  with  Town  River,  the  stream  is  navi- 
gable in  fact. 

The  commerce  of  the  entire  river  amounted  in  1906  to  124,388  tons, 
of  which  more  than  93  per  cent  was  coal. 

The  project  for  improvement,  with  report  of  survey,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1890,"  page  522. 

(r)  Weymouth  Bark  Rirer. — In  its  original  condition  Weymouth 
Back  River  had  a  practicable  channel  not  less  than  200  feet  wide 
and  not  less  than  12  feet  deep  at  mean  low  water  from  its  confluence 
with  Weymouth  Fore  River,  8,000  feet  to  the  wharf  of  the  American 
Agricultural  Chemical  Company,  except  on  its  bar,  400  feet  across, 
one-fourth  of  a  mile  above  its  month,  where  the  depth  was  11  feet, 
and  except  the  2,000  feet  next  l)elow  that  wharf,  where  the  depth 
gradually  shoaled  from  12  feet  to  6  feet  at  mean  low  water. 


RIVER   AND    HARBOR    IMPROVEMENTS.  65 

The  original  project  adopted  by  a  proviso  in  the  act  of  August  18, 
1894,  which  is  also  the  existing  project,  is  to  dredge  in  Weymouth 
Back  River  a  channel  12  feet  deep  at  mean  low  water  200  feet  wide 
through  the  bar  and  to  extend  the  channel  12  feet  deep  at  mean  low 
water  and  200  feet  wide  2,200  feet  to  the  wharf  of  the  American  Agri- 
cultural Chemical  Company,  at  an  estimated  cost  of  $22,000. 

The  amount  expended  on  this  project  to  June  30, 1907,  is  $11,857.88, 
all  for  improvement,  with  which  400  feet  of  the  channel  on  the  bar 
has  been  dredged  to  the  full  width  and  depth  prescribed  in  the 
project,  and  the  2,000  feet  of  channel  extending  to  the  American  Agri- 
cultural Chemical  Companv's  wharf  to  the  depth  of  12  feet  at  mean 
low  water  and  the  width  of  125  feet. 

The  available  funds  will  be  applied  to  the  completion  of  the  im- 
provement. 

The  maximum  draft  that  can  be  carried,  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
is  12  feet.    The  mean  range  of  tides  is  9.4  feet. 

The  head  of  navigation  is  about  4  miles  above  the  bar  at  the  mouth 
of  the  river,  and  about  3  miles  above  the  wharf  of  the  Chemical  Com- 
pany, which  is  the  upper  limit  of  the  improvement. 

The  commerce  benefited  by  the  improvement  comprised,  in  1904, 
124,691  tons,  in  1905, 145,933  tons,  and  in  1906,  136,560  tons,  of  which 
about  three-fourths  was  raw  and  manufactured  fertilizer  products. 

A  report  of  the  survey  of  Weymouth  Back  River  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  <>83. 

July  1,  1906,  balance  unexpended .$740.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  2.  1907 _       9.  r>(X).  00 

10,  24(5.  41 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      104. 29 

July  1,  1907,  balance  unexi>ended 10,142.12 

July  1,  1907,  outstanding  liabilities 97.45 

July  1,  1907,  balance  availal^le 10,044.07 

(d)  Town  River ^  Massachusetts, — In  its  original  condition  Town 
River  had  a  good  channel,  not  less  than  7  feet  deep  at  mean  low 
water,  extending  4,000  feet  from  its  confluence  with  Weymouth  Fore 
River. 

At  that  distance  the  channel  suddenly  shoaled  to  less  than  4  feet, 
and  was  1  to  2  feet  deep  for  a  distance  of  3,300  feet,  and  was  about  18 
inches  above  low  water  for  a  farther  distance  of  about  1,200  feet  to 
the  upper  wharves  at  Quincy. 

The  original  project  adopted  by  the  river  and  harbor  act  of  June  3, 

1896,  which  is  the  present  project,  is  to  dredge  the  channel  4,500  feet 
long,  to  the  upper  wharves  at  Quincy,  to  the  width  of  100  feet  and 
depth  of  4  feet  at  mean  low  water,  at  a  cost,  estimated  March  24. 

1897,  of  $25,000. 

To  June  30,  1907,  the  amount  expended  is  $37,577.41,  including 
$12,577.41  for  maintenance.  With  this  expenditure  there  has  been 
dredged  and  maintained  to  this  time  a  channel  of  the  full  projected 
dimensions,  the  future  maintenance  of  which  devolves  upon  the 
State  of  Massachusetts,  pursuant  to  the  acts  of  Congress  and  the 

KNO  1907- 
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legislature  of  Massachusetts,  printed  on  pages  824  and  825,  Report 
or  the  Chief  of  Engineers  for  1905. 

The  maximum  draft  that  can  be  carried,  on  June  30,  1907,  at 
mean  low  water  throughout  the  improved  channel  is  4  feet.  The 
mean  range  of  tides  is  9.4  feet. 

The  head  of  navigation  is  at  the  upper  limit  of  the  improvement, 
at  Quincy,  Mass.,  to  which  point,  about  IJ  miles  above  the  conflu- 
ence with  the  Weymouth  Fore  River,  the  stream  is  navigable  in  fact. 

The  annual  commerce  of  Town  River  amounted  in  1902  to  99,373 
tons,  in  1904  to  43,97G  tons,  and  in  1906  to  22,126  tons. 

The  original  project,  with  report  of  survey,  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  679. 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $26,955.26 

Amount  appropriated  by  river  and   harbor  act  approved  March  2, 
1907    9,500.00 

36,  455.  26 
June  30.  1907,  amount  expended  during  fiscal  year,  for  worlxS  of  im- 
provement     *_ 20,300.04 

July  1,  1907,  balance  unexi)endeil 16,155.22 

July  1,  1907,  outstanding  liabilities 1,711.96 

July  1,  1907.  balance  available 14,443.26 

(See  Appendix  B  12.) 

13.  Hingham  Harbor^  Maasachusetts, — In  its  original  condition  the 
channel  leading  to  Hingham,  south  of  Ragged  and  Sailor  islands,  was 
very  narrow  and  crooked  and  obstructed  by  sunken  rocks  and  shoals, 
over  which  the  least  depth  was  4  feet  at  mean  low  water,  while  the 
available  width  of  channel  was  but  30  feet. 

The  original  project,  adopted  by  the  act  of  March  3,  1875,  was  to 
widen  and  deepen  the  natural  channel  by  dredging  and  blasting  to 
the  width  of  100  feet  and  depth  of  8  feet  at  mean  low  water  troxn. 
deep  water  near  the  head  of  the  harbor  to  the  steamboat  wharf,  a 
distance  of  about  2,500  feet,  at  an  estimated  cost  of  $11,000.  This 
improvement  was  completed  in  1884,  with  the  expenditure  of 
$9,316.58,  all  for  improvement,  allotted  from  the  appropriation  for 
improving  harbor  at  Boston,  Mass. 

The  existing  project,  adopted  by  the  act  of  August  5,  1886,  and 
completed  in  1893,  is  to  deepen  the  improved  channel  100  feet  wide 
to  10  feet  at  mean  low  water  and  remove  a  mid-channel  ledge,  in  the 
lower  channel  between  Chandlers  and  Ragged  islands,  at  an  esti- 
mated cost  of  $18,750.  By  the  act  of  March  2,  1907,  without  pre- 
vious estimate,  $10,000  was  appropriated  for  redredging  the  channel. 

To  June  30,  1907,  $19,319.02  (including  $319.02  for  maintenance) 
has  been  expended  under  the  existing  project. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  locality  under  improvement  is  8^  feet  at  mean 
low  water.    The  mean  range  of  tides  is  9.5  feet. 

The  commerce  benefited  bv  the  improvement  consists  of  coal  and 
building  materials,  of  which  15,210  tons  was  received  during  the 
calendar  year  1906,  slightly  less  than  the  freight  reported  received 
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in  1883 ;  but  the  line  of  Boston  passenger  steamers  which  at  the  time 
the  improvement  was  made  landed  at  the  pier  at  the  head  of  the 
improved  channel  has  lon^  since  been  discontinued. 

The  original  project,  with  survey  of  the  harbor,  is  in  the  Annual 
Report,  Cnief  of  Engineers,  for  1875,  Part  2,  page  417.  A  report  of 
the  survey  upon  which  the  present  project  is  based  is  in  the  Annual 
Report  for  1885,  page  555,  and  a  map  of  the  harbor  in  the  report  for 
1888,  page  456. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  $10, 0(X).  00 
June  80,  1007,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 319.  02 


July  1,  1907,  balance  unexpended 9,080.98 

(See  Appendix  B  13.) 

li.  Ilarhor  at  SHtuate^  Mass. — In  its  original  condition  the  depth 
on  the  bar  was  about  2.5  feet  at  mean  low  water,  and  the  entrance  was 
obstructed  bv  manv  sunken  bowlders:  of  the  low^-water  area  of  about 
57  acres,  6  acres  had  a  depth  of  at  least  3  feet  at  mean  low  water  and 
there  was  little  protection  against  the  sea. 

The  original  project  seems  to  have  been  to  protect  the  beach 
between  Cedar  Point  and  the  mainland  on  the  northerly  side  of  the 
entrance  to  the  harbor,  upon  which,  prior  to  operations  under  the 
existing  project  (in  1829  to  1852),  $1,000.98  was  expended  in  building 
450  linear  feet  of  brush  and  stone  bulkhead  and  385  linear  feet  of 
stone  apron  10  feet  wide. 

The  existing  project,  adopted  by  the  act  of  June  14,  1880,  is  to 
build,  of  rul)brestone,  a  north  breakwater  800  feet  and  a  south  break- 
w^ater  730  feet  long,  to  dredge  an  anchorage  basin  of  30  acres  and  an 
entrance  channel  2,700  feet  long  and  300  feet  wide,  with  depths  at 
mean  low  water  of  15  feet  at  the  entrance,  12  to  15  feet  between  the 
breakwaters,  12  feet  immediately  back  of  the  south  l)reakwater,  10 
feet  in  the  anchorage  basin,  and  3  feet  in  the  channel  to  the  wharves, 
at  an  estimated  cost  of  $100,000  for  the  breakwaters  and  of  $190,000 
for  the  dredging ;  total,  $290,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1907,  there  had 
been  expended  on  the  work  under  the  existing  project  $103,500, 
of  which  $1,989.11  was  expended  for  maintenance  in  1900  and  1901. 
The  amount  previously  expended  for  maintenance  is  not  ascertainable. 

With  that  expenditure  all  known  bow^lders  obstructing  the  entrance 
to  the  harbor  have  been  removed;  the  anchorage  basin,  350  feet  by 
400  feet,  has  been  dredged  7  feet  at  mean  low^  water,  and  the  channel 
from  the  sea  to  the  basin  has  been  dredged  7  feet  deep,  100  feet  wide, 
and  1,G00  feet  long;  the  channel,  2,150  feet  long  from  the  anchorage 
basin  to  the  town  wharves  has  been  dredged  3  feet  at  mean  low  water 
at  least  100  feet  wide;  and  720  linear  feet  of  the  north  breakwater 
and  450  linear  feet  of  the  south  breakwater  have  been  built. 

Fifty  per  cent  of  breakwater  construction  and  21  per  cent  of  the 
dredging  authorized  have  been  completed. 

The  maximum  draft  that  can  be  carried  at  mean  low  w^ater,  June 
30,  1907,  over  the  shoalest  part  of  the  locality  under  improvement  is 
through  the  entrance  channel  and  basin  7  feet  and  through  the  chan- 
nel from  the  basin  to  the  town  wharves  26  inches  at  mean  low  water. 
The  mean  range  of  tides  is  9.8  feet. 
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In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives,  the  Board  of  Engineers  for 
Rivers  and  Harbors  has  considered  the 'project  for  this  work,  and  in 
its  report,  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
1903,  pages  777-780,  concurs  in  the  opinion  of  the  district  officer  that 
this  place  is  not  worthy  of  further  improvement  as  a  harbor  of  refuge, 
but  in  order  to  realize  the  greatest  advantage  from  work  already 
done,  recommends  the  discontinuance  of  the  present  project  for  the 
improvement  of  Scituate  Harbor  and  the  adoption  ot  a  project  for 
obtaining  a  channel  6  feet  deep  at  mean  low  water  and  100  feet  wide 
from  the  entrance  to  the  docks,  at  the  cost  of  $18,000. 

The  improvement  of  the  channel  has  admitted  to  the  wharves 
barges  carrying  700  to  800  tons  of  coal  each,  in  place  of  schooners 
carrying  150  to  200  tons,  and  is  reported  to  have  reduced  freight 
rates  50  to  75  cents  a  ton,  which  it  is  reported  would  be  further 
reduced  about  25  cents  a  ton  if  the  channel  be  deepened  to  6  feet,  as 
recommended. 

The  commerce*  benefited  by  this  improvement  consists  of  coal  and 
building  materials,  of  which  8,623  tons  was  received  in  1903  and  8,197 
tons  in  1906. 

The  existing  project,  as  reported  by  a  Board  of  Engineers,  Septem- 
ber 18,  1880,  with  map  of  the  harbor,  is  published  in  Annual  Ileport 
of  the  Chief  of  Engineers  for  1881,  page  523. 

Amount  (estimated)  required  for  completion  of  existing  project $186,500.00 

(See  Appendix  B  14.) 

15,  Harbor  at  Duxbury^  Mass. — This  harbor  has  two  channels 
leading  from  deep  water  in  the  "  Cow  Yard  "  in  Plymouth  Harbor. 
The  easterly  channel  to  the  east  of  Captains  Hill  is  in  Duxbury  Bay, 
an  extensive  area  of  sandy  shoals  separated  from  the  ocean  by  Dux- 
bury  Beach,  a  slender  beach  about  4^  miles  in  length;  the  westerly 
channel,  known  as  the  Miles  channel,  leads  into  Kingston  Bay,  west 
of  Captains  Hill. 

In  its  original  condition  the  easterly  channel  had  a  practicable 
width  with  a  depth  of  0  feet  at  mean  low  water  to  a  point  2,600  feet 
from  the  wharf  at  Duxbury,  in  Duxbury  Bay,  and  the  Miles  channel 
a  depth  of  8  feet  at  mean  low  water  and  a  practicable  width  to  a  point 
2,100  feet  from  the  wharf  at  Duxbury,  in  Kingston  Bay. 

The  original  j)rojects  appear  to  have  been — 

1.  For  the  protection  of  the  beach,  authorized  by  the  act  of  July  4, 
1830,  by  building  groins  of  stakes  and  brush. 

2.  For  the  improvement  of  the  channel,  authorized  by  the  act  of 
June  10,  1872,  to  extend  the  Miles  channel  by  dredging  to  the  depth 
of  8  feet  and  width  of  200  feet  for  a  distance  of  2,300  feet  up  to  a 
point  200  feet  above  the  wharf  at  Duxbury,  in  Kingston  Bay. 

On  these  projects  there  was  expended  prior  to  operations  under 
existing  project  $25,000,  with  which  some  protection  was  given  to 
Duxbury  Beach,  and  the  Miles  channel  was  extended  the  aforesaid 
distance  with  the  aforesaid  depth  and  width. 

The  existing  project,  approved  by  the  Secretary  of  War  August 
12,  1899  (a  modification  of  a  project  submitted  November  28,  1887), 
is  to  dredge  a  channel  6  feet  deep  at  mean  low  water  60  feet  wide, 
increasing  to  100  feet  on  the  curve,  from  the  southerly  wharf  at  Dux- 
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bury,  in  Duxbury  Bay,  3,600  feet  to  the  head  of  the  easterly  channel, 
at  an  estimated  cost  (as  increased  in  1899)  of  $17,820. 

To  the  close  of  the  fiscal  year  ending  June  30,  1907,  there  had  been 
expended  under  the  existing  project  $12,000,  all  for  improvement. 
With  this  expenditure  the  easterly  channel  has  been  extended  with 
the  depth  of  6  feet  the  entire  distance  of  3,000  feet  to  the  wharf,  with 
a  width  of  80  feet  at  the  wharf,  60  feet  at  the  turn,  and  40  feet  else- 
where.   The  project  is  81  per  cent  completed. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  part  of 
the  improvement  at  mean  low  water  June  30,  1907,  is  2  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  commerce,  consisting  of  coal  and  lumber,  amounted  in  1904  to 
1,494  tons,  in  1905  to  2,948  tons,  and  in  1906  to  3,949  tons. 

The  project  for  beach  protection,  adopted  in  1836,  is  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1866,  Part  2,  page  36. 

The  original  project  for  improving  the  harbor  is  in  Annual  Report 
of  the  Chief  of  Engineers  for  1872,  pages  947  and  964. 

The  existing  project  (without  modifications  approved  August  12, 
1899)  is  in  Annual  Report  of  the  Chief  of  Engineers  for  1888,  page 
473,  together  w  ith  maps  of  the  harbor.  No  map  or  description  or  the 
channel  as  modified  imder  the  project  of  1899  has  been  published. 

Amount  (estimated)  required  for  completion  of  existing  project $5,820.00 

(See  Appendix  B  15.) 

16,  Harbors  of  Plymouth  and  Provincetown^  Mass. — (a)  Harbor 
at  Plymouth. — In  the  original  condition  of  the  harbor  the  channel 
and  low-water  line  were  about  2,500  feet  from  the  wharf  at  Ply- 
mouth. Long  Beach,  between  the  harbor  and  the  ocean,  was,  for  the 
most  part,  low  and  narrow,  and  liable  to  inroads  by  the  sea  that 
would  injure  or  destroy  the  harbor. 

All  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 

The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  6  feet  deep  at  mean  low  w  ater,  through  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plvmouth,  at  an  estimated  cost 
of  $28,000. 

Prior  to  operations  under  the  existing  project,  $198,859.22  had  been 
expended  in  preserving  Lon^  Beach  and  in  dredging  under  the  proj- 
ect of  March  3,  1875,  as  modified,  which  resulted  in  obtaining  a  chan- 
nel 150  feet  wide  and  9  feet  deep  and  a  basin  directly  in  front  of  the 
town  wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this 
amount  $60^727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899,  is  to  strengthen  the  sections  of  beach  damaged 
by  the  great  storm  of  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor,  from  its  course 
into  the  sea,  to  which  it  was  changed  by  the  storm.  The  estimated 
cost  was  $95,700. 

The  amount  expended  on  the  work  of  improvement  under  the  ex- 
isting project  to  the  close  of  the  fiscal  year  ending  June  30,  1907,  is 
$73,437.28,  with  which  11,843  linear  feet  of  rubblestone  dike  was 
built  on  Long  Beach,  which  has  resulted  in  strengthening  the  beach 
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by  the  accretion  of  a  lar^e  volume  of  sand  and  beach  shingle;  Eel 
River  was  restored  to  its  former  course,  and  536  linear  feet  of  stone 
dike  was  built  to  prevent  the  river  from  being  again  turned  into  the 
sea.  In  addition  to  the  aforesaid  amount  expended  under  the  present 
project,  $3,954.42  has  been  expended  for  maintenance  in  redredging 
the  turning  basin,  which  had  been  dredged  at  the  wharves  under  the 
project  of  March  3,  1875. 

By  way  of  refunchnent,  $4,530.12  was  collected  as  damages  from  the 
surety  of  a  failing  contractor. 

In  the  report  of  January  20,  1899,  submitting  the  project  with  esti- 
mate of  cost,  it  was  said : 

Tlie  following  estiiimto  for  tbis  work  should  be  considered  approximate  only, 
for  tbe  reason  that  further  changes  are  likely  to  occur  liefore  the  work  can  be 
accomplished,  which  changes  may  materially  increase  or  diminish  the  amount  of 
work  necessary  to  restore  the  beach  to  a  safe  condition. 

The  accretion  of  the  beach  before  the  stone  dike  was  built  mate- 
rially diminished  the  cross  section  of  a  considerable  part  of  it,  and 
f)ermitted  its  extension  to  protect  other  places  where  further  erosion 
las  occurred. 

It  is  proposed  to  apply  the  available  balance  to  repairing  the  riprap 
dike  on  the  l)each. 

The  conmierce  consists  of  coal,  lumlx^r,  and  stone,  of  which  24,705 
tons  was  received  in  1899  and  33,354  tons  in  1900. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improve- 
ment of  tliis  locality  by  the  United  States  has  effected  a  saving  of  50 
cents  per  ton  in  freight  rates. 

The  maximum  draft  that  can  be  carried,  June  30, 1907,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement  is  7.5 
feet.    The  mean  range  of  tides  is  10.1  feet. 

The  original  project  for  dredging  is  published  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1874,  Part  2,  page  348.  The 
project  of  1899  is  printed  in  the  report  for  that  vear,  page  1089.  A 
map  of  the  dredged  channel  and  basin  is  printed  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1888,  page  4(50. 

.Tnly  1.  IIRM;.  balance  nnexpend«Hl-      _   _     $3,802.53 

Damages  from  snrety  of  failing:  contractor- 4,530.  12 


8.  332.  C»5 
Jnne  .SO.   1907,   amount  expende<l  during   fiscal   year,   for   works  of 

improvement Gl.  71 


July  1.  1007,  balance  unex|)ended _.  8,270.94 


Amount  (estimated)  rtniulred  for  completion  of  existing  project 20,700.00 

(h)  Harbor  at  Prorinretowu^  Mans, — This  is  an  important  harbor 
of  refuge  in  the  bight  at  the  extremity  of  Cape  Cod. 

In  its  original  condition  the  width  and  depth  of  its  entrance  and 
the  depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but 
actual  or  threatened  inroads  by  the  sea  across  the  low  and  narrow 
part  of  the  cape  east  of  the  town,  and  at  intervals  along  about  IJ 
miles  of  the  narrow  beach  southwest  of  the  town,  were  a  serious 
menace  to  the  harbor. 

The  original  project,  adopted  by  the  act  of  May  20,  182G,  was  "  for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor." 
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The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  and  by  other  sand-catching  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  barrier  of  beach  and  sand 
dunes  which  protects  and  preserves  the  harbor. 

The  amount  expended  to  June  30,  1907,  is  $215,399.85,  all  applied 
to  improvement. 

The  result  of  the  expenditure  has  been  the  preservation  of  the  bar- 
rier of  beach  and  sand  dunes  essential  to  the  preservation  of  the 
harbor. 

The  maximum  draft  that  can  be  carried  to  the  anchorage  is  ample 
for  the  largest  vessels. 

The  balance  available  will  be  applied  to  works  of  protection  for 
preserving  and  strengthening  the  beach  that  preserves  the  harbor. 

A  description  and  plan  or  works  are  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  1879,  and  1886,  pages  181,  273,  and  574, 
respectively. 

A  special  project  for  the  protection  of  the  most  slender  part  of  the 
beach  southwesterly  of  Provincetown  is  published  in  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  878. 

The  commerce  of  this  port,  amounting  in  1906  to  about  20,900  tons, 
is  a  small  factor  in  this  improvement  compared  with  the  preservation 
of  this  very  excellent  and  important  harbor  of  refuge. 

July  1.  1000,  balance  unexpended $6,571.64 

Amount  appropriated  by  river  and  barlx)r  act  approved  March  2,  11K)7-     5, 000.  00 

11,571.04 
June  .30,    1007,   amount   oxi>ended   durinj?   fiscal   year,    for   works   of 

improvement 1, 143.  05 

July  1,  1907,  balance  unexpended       _         10,428.59 

CONSOLIDATED. 

July  1,  1000,  balance' unexpended $10,374.17 

Damages  from  surety  of  failing  contractor 4,530.12 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  2,  1007      5, 000.  00 

19,  904.  29 
June  30.   1907,  amount  expended  during  fiscal  year,   for  works  of 

improvement 1,204.  76 

July  1,  1907,  balance  unexi)ended 18,699.53 

Amount  (estimated)  retiuired  for  completion  of  existing  project 16,169.88 

(See  Appendix  B  16.) 

17,  Channel  hetween  North  and  South  Hero  islands^  Lake  Cham- 
plain^  Vermont, — By  the  original  project,  adopted  by  the  act  of  July 
4,  183G,  this  channel,  sometimes  called  the  "  Gut,"  was  deepened  by 
dredging  to  8  feet  at  mean  low  water.  The  work  was  completed  in 
1839,  at  a  total  expense  of  $21,000. 

In  1881  it  was  found  by  survey  that  the  channel,  about  IJ  miles 
long,  had  an  average  depth  of  10|  feet,  with  sufficient  width,  except 
that  it  was  obstructed  at  its  western  entrance  by  a  bar  through  which 
the  channel  was  40  feet  wide  and  7  feet  deep,  and  at  its  eastern 
entrance  by  a  bar  through  which  the  channel  was  100  feet  wide  and  8 
feet  deep. 
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The  existing  project,  adopted  by  the  act  of  August  11,  1888,  is  to 
obtain  a  channel  150  feet  wide  and  10  feet  deep  at  both  entrances,  at 
an  estimated  cost  of  $14,300.  The  dredging  was  done  in  1889  and 
the  channel  reported  as  completed. 

Since  1897  it  has  been  reported  that  the  western  entrance  to  the 
passage  was  obstructed  by  a  dangerous  bowlder  in  mid-channel  and 
that  the  channel  was  1  to  4  feet  shoal  and  25  feet  narrower  than  the 
project  prescribed.  A  survey  of  the  channel  made  in  January,  1906, 
in  connection  with  the  complaint  that  the  bridge  of  the  Rutland 
Railroad  Company  is  an  unreasonable  obstruction  to  navigation 
through  the  channel,  shows  that  the  channel  has  shoaled  to  the  depth 
of  approximately  7  feet  at  low  lake  level. 

To  June  30,  1907,  the  amount  expended  under  the  existing  project 
is  $10,000,  appropriated  bj^  the  act  of  1888. 

This  channel  is  the  main  water  connection  between  the  commer- 
cial channel  on  the  western  side  and  Swanton  Harbor  and  St.  Albans 
Bay  on  the  eastern  side  of  the  lake,  and  is  generally  used  by  steam 
and  sailing  vessels  plying  in  that  part  of  the  lake,  but  the  amount  of 
commerce  oenefited  by  the  improvement  can  not  be  accurately  stated. 
Two  steamers,  carrying  freight  and  considerable  numbers  or  passen- 
gers, each  pass  through  this  channel  twice  daily  during  the  season  of 
navigation. 

The  existing  project,  with  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  3299. 

18,  Harbor  at  Burlifif/toji^  Vf, — Before  improvement  there  was 
ample  depth  of  water  along  the  docks  and  wharves,  but  they  were 
without  protection  against  wind  and  seas  from  Lake  Champlam.  In 
the  greatest  exposure  during  the  prevalent  northwesterly  gales  the 
wind  has  a  sweep  obliquely  across  the  lake  of  about  10  nautical  miles. 

The  original  project,  adopted  by  the  act  of  July  4,  1836,  was  to 
build  a  breakwater  parallel  with  the  shore  and  about  1,000  feet  from 
the  docks  and  wharves. 

Under  the  original  and  modified  projects  the  amount  expended  for 
construction  prior  to  the  adoption  of  the  project  of  1886  was 
$501,811.07,  with  which  3,551  feet  of  breakwater  was  built. 

The  existing  project,  adopted  in  1886,  is  to  extend  the  breakwater 
1,500  feet  (500  feet  northerly  and  1,000  feet  southerly),  at  an  esti- 
mated cost  of  .$150,000;  enlarged  in  1894  and  1902  to  embrace  repairs 
and  replacing  the  crib  superstructure  (4,157  feet)  with  one  of  stone 
or  concrete,  at  a  cost  estimated  at  $173,750,  a  total  of  $323,750.  Com- 
pletion of  repairs  is  authorized  to  be  done  under  continuing  contract. 
Under  this  authorization  $16,855  remains  to  be  appropriated. 

Under  the  existing  project  there  was  expended  to  June  30,  1907, 
$183,918.82,  of  which  $59,738.69  was  applied  to  extending  the  break- 
water 606  feet  (364  feet  northerly  and  242  feet  southerFv),  making 
the  total  length  of  the  structure  4,157  feet,  and  the  sum  of  $124,180.13 
was  applied  to  repairs  and  completing  the  rebuilding  of  3,000  feet  of 
superstructure;  $10  was  derived  from  sales.  The  extension  is  40  per 
cent  and  the  rebuilding  72  per  cent  completed. 

The  extreme  variation  or  level  of  water  surface  is  6^  feet  and  the 
usual  variation  about  4  or  5  feet. 
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The  available  funds  and  the  appropriation  asked  for  will  be  applied 
to  repairs  and  maintenance  in  replacing  the  decayed  timber  super- 
structure with  superstructure  of  stone  and  concrete. 

The  commerce  amounted  in  1904  to  107,421  tons,  and  in  1906  to 
230,798  tons,  of  which,  in  1906,  75  per  cent  was  lumber. 

A  description  of  the  existing  project  for  repairs  and  maintenance 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901,  page  1072,  and  a  description  and  history  of  the  work  in  the 
Annual  Report  for  1897,  page  3296. 

July  1,  190C,  balance  unexpended $37,  l*t»tJ.  73 

Receipts  from  sales 10.00 

Amount  appropriate<l  by  sundry  civil  act  iii»i»i%  nlJ  March  4,  1007 —     35,  000.  IH) 

72,  216.  73 
June  30.  1907,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 29,  625.  55 


July  1,  1907,  balance  unexpended 42,591.18 

July  1.  1907,  outstanding  liabilities 1,932.61 

July  1,  1907,  balance  available 40,658.57 


July  1,  1907,  amount  covered  by  uncompleted  contracts 22,735.52 

Amount  (estimated)  required  for  completion  of  existing  project <»  106, 855. 00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 10,000.00 

Submitted  in  compliance  with  reiiulreincnts  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  17.) 

19.  Narrows  of  Lake  Champlain^  New  York  and  Vermont, — In  its 
original  condition  the  15  miles  of  this  waterway  extending  from  the 
northern  terminus  of  the  Champlain  Canal,  at  Whitehall,  northerly  to 
Benson  Landing,  Vt.,  had  a  narrow  and  tortuous  channel  not  more 
than  9J  feet  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  5,  188G,  was  to 
obtain,  by  dreaging  and  by  a  small  amount  of  rock  excavation,  a 
channel  with  a  least  width  of  150  feet  and  depth  of  12  feet  at  low 
water  from  Whitehall  to  deep  water  below  Benson  Landing,  a  dis- 
tance of  15  miles.  On  the  original  project  (as  extended  in  1890  to 
widen  and  straighten  the  middle  reaches  of  the  channel)  the  amount 
expended  prior  to  operations  under  existing  project  was  $63,500. 

The  existing  project,  adopted  by  the  act  of  March  3,  1899,  is  to 
widen  the  channel  and  restore  it  to  the  depth  of  12  feet  at  mean  low 
water  in  five  localities ;  also  to  provide  fenders  for  protecting  barges 
from  collision  with  the  rocky  banks  of  the  channel  at  Puts  rock,  the 
Narrows,  and  Pulpit  Point,  at  an  estimated  cost  of  $22,500. 

To  June  30,  1907,  the  amount  expended  under  the  existing  project 
was  $24,015,  including  $15  for  maintenance,  with  which  the  project 
has  been  completed.  Available  funds  wiU  be  applied  to  maintenance 
of  the  improvement. 

To  June  30,  1907,  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  under  improvement  is  12  feet  at  low 

oOf  this  amount  $16,855  is  under  continuing-coDtract  authorization. 
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water.  The  extreme  variation  of  level  of  water  surface  is  6^  feet, 
and  the  usual  variation  about  4  or  5  feet. 

From  the  foot  of  the  canal  at  Whitehall  to  the  head  of  Lake  Cham- 
plain  at  Crown  Point  the  navigable  length  of  the  Narrows  is  37 
miles.  From  Whitehall  navigation  is  continued  to  the  Hudson  River 
and  Erie  Canal  by  the  Champlain  Canal,  which  is  65  miles  long,  from 
the  southern  extremity  of  the  Narrows  at  WTiitehall  to  Troy,  N.  Y. 

The  commerce  consists  principally  of  coal,  pulp  wood,  building 
material,  and  general  merchandise,  and  amounted  in  1904  to  651,592 
tons,  in  1905  to  008,617  tons,  and  in  1906  to  676,051  tons. 

The  original  j)roject,  with  report  and  map  of  the  survey  of  the 
channel,  is  published  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1885,  pages  2312  and  2315,  and  the  existing  project  in  the  Annual 
Report  for  1 897,  page  3302,  and  1898,  page  1046. 

July  1,  10(M5,  balanco  unexpended $2,500.00 

Amount  approprinteil  by  river  and  harbor  act  approved  March  2, 

1007 2,500.00 

5.  000.  00 
.Tune  .'^0.  1007.  amount  expende<l  during  fiscal  year,  for  maintenance 
of   i  mpro vement 15.  00 

July  1,  1IK)7.  balance  unexfiended         _   4,985.00 

(See  Appendix  1^  18.) 

EXAMINATIONS    AND    SI  RVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR    ACT   OF    MARCH    3,    1005. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  of  the  following  local- 
ities within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
l)ors,  pursuant  to  law," and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated : 

L  Preliminary  examination  and  survey  of  Dorchester  Bay  and 
Neponset  River ^  MaMaehusetts. — Reports  dated  June  3,  1905,  and 
April  14,  1900,  respectively,  are  printed  in  House  Document  No.  83. 
Fifty-ninth  Congress,  second  session.  A  plan  for  improvement  at 
an  estimated  cost  of  $125,233.34  is  presented. 

2,  Preliminary  examination  and  survey  of  Merrim^ac  Riv>er^  Mas- 
sachusetts^ tcith  a  view  to  providing  a  channel  12  feet  deep  between 
the  mouth  of  the  inver  and  the  falls  above  the  city  of  Haverhill, 
etc, — Reports  dated  November  22,  1905,  and  December  5,  1906,  re- 
spectively, are  printed  in  House  Document  No.  339,  Fifty-ninth  Con- 
gress, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  $02,000  is  presented  for  removing  certain  obstructions  at  the 
mouth  of  the  river. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IX  SOUTHEASTERN 
MASSACHUSETTS  AND  IN  RHODE  ISLAND. 

This  district  was  in  the  charge  of  Lieut.  Col.  J.  H.  Willard,  Corps 
of  Engineers.  Division  engineer.  Col.  Amos  Stickney,  Corps  of  Engi- 
neers, to  June  4,  1907,  and  Col.  John  G.  D.  Knight,  Corps  of  Engi- 
neers, since  that  date. 
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1.  Harhors  at  Flyannis  and  Nantucket^  Mass. — {a)  Harbor  of 
refuge  at  Hyamiis, — The  harbor  of  Hvannis  lies  on  the  south  shore  of 
the  peninsula  of  Cape  Cod  and  about  15  miles  to  the  westward  of  the 
heel  of  the  cape,  and  is  an  important  harbor  of  refuge. 

This  harbor  before  improvement  was  an  open  roadstead,  exposed 
to  southerly  storms. 

In  the  years  1827-1838  a  breakwater  1,170  feet  long  was  constructed 
of  riprap  granite,  covering  an  anchorage  of  about  175  acres,  the 
entrance  to  which  has  a  depth  of  about  15.5  feet. 

Between  the  years  1852  and  1882  extensive  repairs  were  made, 
mcreasing  the  w  idth  of  the  base  of  the  breakwater  and  the  size  of  the 
stone  forming  its  sides  and  top. 

The  sum  of  $123,431.82  had  been  expended  at  this  harbor  prior  to 
operations  under  existing  project. 

The  existing  project,  approved  in  1884,  provides  for  dredging  to 
15.5  feet  at  low  water  about  30  acres  area  north  of  the  existing  break- 
water, so  as  to  increase  the  deep-water  anchorage  by  that  amount,  all 
at  a  total  estimated  cost  at  that  time  of  $45,743.20,  increased 
$30,508.94  in  accordance  with  the  report  of  December  2,  1899,  by 
river  and  harbor  act  of  June  13,  1902,  making  the  total  estimated  cost 
$76,312.14. 

The  act  of  1902  consolidated  the  w^orks  of  Hyannis  and  Nantucket, 
appropriating  therefor  $35,000,  of  which  an  allotment  of  $20,000 
w^as  made  for  Hyannis  Harbor  and  $15,000  for  Nantucket. 

The  act  of  1905  appropriated  $80,000  for  these  two  works,  of  w^hich 
$8,173.25  was  alloted  to  H^^annis  Harbor  and  $71,826.75  to  Nantucket. 

At  the  adoption  of  the  existing  project  the  15.5-foot  depth  anchor- 
age covered  only  about  47  acres,  and  the  36  additional  acres  to  be 
dredged  carried  a  depth  of  from  7  to  15.5  feet  of  water  at  low  water. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  exclusive  of  outstanding  liabilities, 
was  $73,855.93,  none  of  which  was  applied  to  maintenance.  This 
expenditure  completed  the  project  and  dredged  two  cuts  each  25  feet 
wide  and  13  feet  deep  at  mean  low  water  through  the  channel  leading 
to  the  wharf  of  the  New  York,  New  Haven  and  Hartford  Railroad 
Company. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

The  principal  value  of  this  harbor  to  commerce  is  as  a  harbor  of 
refuge  for  coasters  and  fishing  vessels.  The  actual  commerce  of  the 
place  is,  in  general,  agricultural  products,  coal,  and  fish,  aggregating 
20,100  tons.  The  increase  of  anchorage  area  will  afford  a  larger 
refuge  for  more  boats. 

No  further  work  is  proposed. 

For  reference  to  former  reports  in  which  more  extended  information 
may  be  found,  see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  75. 

July  1.  190G.  balance  unexpendeil $2,314.45 

June  30,  1907,  amount  expended  during  fiscal  year,  for 

works  of  improvement .$1,287.70 

Transferred  to  Nantucket  Harbor 1.020.75 

2.  314.  45 

(&)  Harbor  of  refuge  at  Nantucket.,  Mass, — This  harbor  is  the  only 
one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  an(l 


^ 
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Edgartown)  and  Provincetown,  a  distance  of  100  miles,  except  the 
small  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  considerable  area,  with  a  depth  of  water  in  excess  of  12  feet,  and 
the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Cod.  Inci- 
dentally it  forms  a  commercial  harbor  for  the  island  of  Nantucket, 
and  it  is  the  only  one  on  the  island.  So  far  as  known  it  has  never 
l)een  used  to  any  extent  as  a  harbor  of  refuge. 

In  its  original  condition  the  channel  entrance  was  obstructed  by  a 
l)ar  1.5  miles  in  width,  on  which  there  was  only  0  feet  of  water  at  low 
lide,  the  channel  l>eing  very  crooked  and  subject  to  changes  in  loca- 
tion. Between  18:21)  and  1844  an  ineffectual  attempt  was  made  to 
dredge  a  channel  through  the  bar;  $45,734.75  was  expended  prior  to 
beginning  operations  under  the  existing  project. 

The  present  project,  adopted  in  1880  and  modified  in  1885,  pro- 
vides for  the  construction  of  two  jetties,  one  on  each  side  of  the 
entrance,  and  for  dredging  when  necessary,  in  order  to  obtain  a  chan- 
nel depth  of  from  12  to  15  feet  at  low  water.  Estimated  cost, 
$375,000,  exclusive  of  cost  of  dredging. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  11)07,  exclusive  of  outstanding  liabilities, 
was  $350,590.82,  of  which  $7,210  was  expended  in  repairs  to  the  west 
jetty,  $(),312.1)0  to  the  east  jetty,  and  $50,000  in  dredging. 

About  83  per  cent  of  the  west  jetty  and  78  per  cent  of  the  east  jetty 
have  been  constructed.  A  channel  200  feet  wide  and  12  feet  deep  at 
mean  low  water  was  dredged  between  the  jetties  during  the  working 
season  of  1905. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  through  the  Haulover  l)each  between  the  ocean  and  the  head  of 
the  harbor.  The  breach  still  remains  open,  and  it  is  believed  that  its 
influence  has  been  to  retard  the  deepening  of  the  jettv  channel. 

The  depth  of  water  in  the  passage  through  the  rtaulover  beach  is 
said  by  the  fishermen  using  it  to  be  somewhat  less  since  dredging  the 
jetty  channel.  It  would  be  a  benefit  to  the  jetty  channel  to  have  this 
passage  closed. 

A  large  portion  of  the  3,955  feet  of  the  w^est  jetty,  built  prior  to 
1884,  has  been  damaged  somewhat  by  storms  and  ice  and,  having  no 
core  of  small  stone,  allows  considerable  sand  to  pass  through  it.  This 
should  be  repaired  so  as  to  be  as  sand  tight  as  possible  and  raised  to 
its  original  height.  It  is  estimated  that  $30,000  will  be  required  to 
complete  the  repairs  in  addition  to  the  estimated  cost  of  the  project. 

The  approved  project  for  this  work  contemplates  building  two 
converging  jetties  and  the  excavation  by  dredging  of  so  much  of  the 
channel  as  may  not  be  deepened  by  the  tidal  scour.  The  estimate  of 
the  approved  project  was  $^^75,000  for  the  jetties  alone.  But  the 
height  above  low  water  was  left  to  be  determined  by  experience,  and 
it  will  be  some  years  before  the  work  can  be  accepted  as  complete. 
Owing  to  the  exposed  situation,  the  character  of  the  bottom,  and  the 
effect  of  ice,  $13,522.90  of  the  appropriation  for  construction  is  prop- 
erly chargeable  to  maintenance,  for  which  no  special  allotment  was 
made.  Dredging,  which  was  included  in  the  project  but  not  in  the 
estimate,  had  been  postponed  year  by  year  to  observe  the  action  of  the 
jetties,  but  $50,000  for  the  purpose  of  dredging  was  first  applied  from 
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the  appropriation  of  March  3,  1905.  The  dredged  channel,  now  about 
200  feet  wide  and  12  feet  deep  at  mean  low  water,  should  be  increased 
in  width  from  the  deep  water  oflF  Brandt  Point  in  the  inner  harbor 
to  the  12-foot  contour  at  the  jetty  entrance,  and  the  estimate  for  com- 
pletion has  been  increased  $50,000  for  that  purpose,  making  a  total 
mcrease  in  the  estimate  of  cost  of  $100,000  on  account  of  dredging. 

Further  work  under  the  project  will  consist  in  raising  the  incom- 
plete portions  of  both  jetties  as  may  be  required,  and  widening  the 
dredged  channel,  with  a  view  to  the  extension  and  maintenance  of  the 
benefits  to  be  derived  from  the  improvement. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor, 
amounting  in  1906  to  about  43,291  tons.  The  effect  of  this  work 
will  be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from 
storms  for  coasters  and  fishing  vessels. 

For  reference  to  reports  containing  more  detailed  information  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  70. 

July  1.  1906,  balance  unexpenfle<l $1,036.96 

Amount  appropriated  by  river  and  harbor  act  approve<l  March  2.  11M)7-  42.  500.  00 
Amount  received  by  transfer  from  Ilyannis 1,026.75 

44,  563.  71 
June  30,  1907.  amount  expended  during  fiscal  year: 

For  works  of  improvement $4,514.88 

For  maintenance  of  improvement 1,312.90 

5.  827.  78 

July  1,  1907,  balance  unexixnided _     38.735.93 

July  1,  1907,  outstanding  liabilities  ._   ^       8,601.35 

July  1,  1907,  balance  available 30,134.58 

July  1,  1907,  amount  covered  by  uncompleted  contracts 26.085.11 

Amount  (estimated)  required  for  completion  of  existing  project 101,312.90 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $3,351.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907_     42,  500. 00 

45,  851.  41 
June  30,  1907,  amount  expende<l  during  fiscal  year: 

For  works  of  improvement $5,802.58 

For  maintenance  of  improvement _       1.312.  tK) 

7,115.48 

July  1,  1907,  balance  unexi)ended_-        . 38,7:^5.93 

July  1,  1907.  outstanding  liabilities 8.601.35 

July  1,  1907,  balance  available _    30,  K^.  58 

July  1,  1907,  amount  covered  by  uncH>mpleteil  contracts 26,085.  11 

Amount  (estimated)  required  for  completion  of  existing  project 101,312.90 

(See  Appendix  C  1.) 

2.  Harbor  at  Vineyard  Haven^  Massachusetts. — Vineyard  Haven  is 
a  deep  indentation  on  the  northern  shore  of  Marthas  Vineyard  Island, 
on  the  southern  side  of  Vineyard  Sound. 

The  headlands  on  either  side  of  the  entrance  to  the  harbor  were 
gradually  wearing  away  and  the  adjacent  parts  of  the  harbor  were 
shoaling.    The  mean  range  of  tide  is  1.7  feet. 
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The  existing  project  of  April  11,  1888,  as  modified  in  1889,  pro- 
vides for  the  protection  of  the  "  Chops  ■'  (or  headlands)  from  erosion 
and  the  intervening  harbor  from  benig  filled  with  the  eroded  mate- 
rial, the  whole  to  be  done  by  means  of  stone  sea  walls  and  jetties  built 
along  the  beach  in  front  ot  the  bluffs  at  both  headlands.  The  total 
(!ost  was  estimated  in  1889  at  $60,000,  the  whole  of  which  has  been 
appropriated. 

The  sum  of  $55,887.35  had  been  expended  on  this  work  up  to  June 
30,  1907,  by  which  there  had  been  built  a  series  of  riprap  jetties  and 
sea  wall,  which  appear  to  have  afforded  the  needed  protection. 

This  li arbor,  being  at  present  the  most  accessible  refuge  for  the 
immense  fleet  of  coasting  vessels  plying  between  points  north  and 
south  of  Cape  Cod,  is  more  extensively  used  than  any  other  on  the 
southern  coast  of  New  England.  Additional  work  in  this  locality 
Avould  be  for  the  extension  of  benefits. 

For  reference  to  former  reports  giving  more  extended  information, 
see  Amuuil  Report  of  the  Chief  of  Engineers  for  1905,  page  77. 

Further  work  at  this  harbor  will  depend  upon  the  action  taken 
upon  the  report  of  the  Board  of  Engineers  provided  for  by  the  river 
and  harbor  act  of  June  13,  1902. 

Under  permission  granted  July  10,  1905,  the  Commonwealth  of 
Massachusetts  constructed  700  feet  in  length  of  a  breakwater,  extend- 
ing from  northwest  to  southeast  on  the  westerly  side  of  Vineyard 
Haven  Harbor,  leaving  still  to  be  built  500  feet  to  complete  the  work. 

July  1,  loot),  balam-e  unoxi>en<U'(l  .    .    .    _   _       $4,  (>12.  (US 

July  1.  1007,  balance  unexpomlod  _.  _   _  ._   .  4.(312.65 

(See  Appendix  C  2.) 

3.  Woods  Hole  channel^  Massarknsctts, — Woods  Hole  is  a  water- 
way or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound  and 
lying  near  the  southwestern  part  of  Cape  Cod,  Massachusetts. 

Before  improvement  in  the  strait  the  channels  were  crooked  and 
obstructed  by  bowlders,  and  the  velocity  of  the  currents  at  certain 
stages  of  the  tide  was  from  5  to  7  miles  per  hour.  The  site  of  the 
wharves  and  basins  of  the  United  States  Fish  Commission  and 
Revenue-Marine  Service  was  a  submerged  point  of  land  from  the 
shore  of  (Jreat  Harbor. 

The  original  project  of  1879  provided  for  making  a  channel 
through  the  bar  at  the  entrance  to  Little  Harbor  and  widening  and 
deej)eiiing  the  channel  through  the  strait.  The  project  of  1883, 
extended  in  1.S81:  and  1S8(),  provided  for  the  construction  of  retaining 
walls  on  shore,  a  stone  pier,  and  a  wooden  wharf,  mainly  for  the  use 
of  the  United  States  Fish  Conmiission  and  incidentally  for  the  use 
of  other  branches  of  the  public  service,  all  of  which  work  had  been 
completed  prior  to  1889. 

The  amount  expended  on  the  original  and  modified  projects  prior 
to  Ix^ginning  operations  on  the  existing  project  was  $118,599.92,  by 
which  the  entrance  to  Little  Harbor  Tiad  lx»en  dredged  to  10  feet 
depth,  and  a  direct  channel  9  feet  deep  had  Ihh^u  dredged  through  the 
strait,  where  none  previously  existed.  The  retaining  walls,  stone 
pier,  and  wooden  wharves  at  the  United  States  Fish  Commission  had 
also  all  bwn  built  and  repaired. 


RIVER   AND   HARBOR   IMPROVEMENTS.  79 

The  existing  project,  that  of  June  3,  1896,  provides  for  deejDening 
the  channel  through  the  strait  to  13  feet  at  mean  low  water  and 
widening  the  same  to  300  feet;  estimated  cost,  $396,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  exclusive  of  outstanding  liabilities, 
was  $123,261.27,  resulting  in  the  completion  of  the  contract  for 
deepening  and  widening  the  channels.  Subsequent  to  the  comple- 
tion of  this  contract  a  small  shoal  off  Mink  Point,  the  northeastern 
extremity  of  Nonamesset  Island,  was  developed  in  the  final  survey. 
The  portion  of  this  shoal  lying  within  the  lines  of  the  "  Broadway 
channel  "  forms  a  partial  barrier  to  its  southerly  entrance  and  its 
removal  is  regarded  as  properly  within  the  scope  of  the  existing 
project.  The  removal  of  this  shoal  has  been  authorized  by  the  Chief 
of  Engineers.  A  clear  paasage  of  13  feet  depth  at  mean  low  tide 
now  exists  through  the  strait  by  both  channels,  but  requires  some 
widening,  as  stated  above. 

The  mean  rise  and  fall  of  the  tide  is  about  4  feet  at  the  Buzzards 
Bay  end  of  the  channel  and  1.65  feet  at  the  Vineyard  Sound  end. 

The  commerce  of  Woods  Hole  was  about  27,875  tons  for  1906,  no 
account  being  kept  of  vessels  passing  through  the  strait. 

Further  work  will  consist  in  the  removal  of  the  shoal  referred  to 
above  and  a  small  amount  of  cleaning  up  in  the  main  channel. 

The  price  at  which  the  contracts  for  this  work  have  been  let  has 
been  much  less  than  the  original  estimates,  and  the  relative  proportion 
of  the  large  bowlders  to  the  smaller  and  lighter  material  less  than 
the  estimated  amount  based  on  previous  work,  so  that  the  project 
will  be  completed  for  much  less  than  the  amount  originally  estimated. 

For  reference  to  reports  containing  more  extended  information  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  79. 

July  1,  1906.  balance  unexpended $151,107.00 

June  30,  1907.  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        44.428.27 

July  1.  1907,  balance  unexpended 1(H],  788.  73 

July  1,  1907,  outstanding;  liabilities 13.30 

July  1.  1907,  balance  avaUable 106,725.43 

(See  Appendix  C  3.) 

4.  Harbors  at  New  Bedford  and  Fairhaven^  Mass, — New  Bedford 
Harbor  is  an  estuary  of  Buzzards  Bay,  the  Fairhaven  side  of  the 
harbor  being  called  Fairhaven  Harbor.  New  Bedford  is  the  port  of 
the  cities  of  New  Bedford  and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.5  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on 
under  a  numbt^r  of  distinct  projects,  the  first  being  the  removal  of  a 
wreck  and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
$10,000  was  expended.  The  projects  of  1874  and  1877  provided  for 
a  channel  300  leet  wnde  and  15  feet  deep  at  mean  low^  water  from  the 
deep  water  just  above  Palmers  Island  to  the  wharves  of  New  Bed- 
ford.   This  work  was  completed  in  1877  at  a  cost  of  $20,000. 

This  was  followed  after  1887  by  various  projects  in  which  the  con- 
trolling depth  was  18  feet  at  mean  lo  wwater  and  comprised  chan- 
nels 200  feet  wide  from  Buzzards  Bay  to  New  Bedfora,  about  150 
feet  wide  along  the  city  wharf  front  above  and  below  the  New  Bed- 
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ford  and  Fairhaven  bridge,  an  anchorage  area  about  one-half  mile 
long  and  600  feet  wide  on  the  northerly  side  of  the  main  channel 
between  New  Bedford  and  Fairhaven,  and  a  channel  250  feet  wide 
leading  from  the  anchorage  area  through  the  draw  in  the  bridge  to 
the  wharves  above  with  a  turning  basin  above  the  bridge.  The  total 
cost  of  the  18-foot  projects,  wliich  were  completed  in  1906,  was 
$137,709. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  provides  for  dredging  channels  25  feet  deep  at 
mean  low  water,  300  feet  wide  from  Buzzards  Bay  to  New  Bediord, 
250  feet  wide  through  the  draw  in  the  New  Bedford  and  Fairhaven 
bridge,  with  a  turning  basin  above  the  bridge,  and  an  anchorage  area 
of  about  114  acres,  25  feet  deep,  between  New  Bedford  and  Fair- 
haven, at  an  estimated  cost  of  $527,000.  An  appropriation  of 
$100,000  was  made  and  contracts  authorized  in  the  sum  of  $200,000 
yet  to  be  appropriated  for  prosecuting  the  work. 

At  the  adoption  of  the  existing  project,  18  feet  depth  of  water  was 
available  for  vessels  to  reach  the  wharves  of  New  Bedford,  but  the 
channel  was  too  narrow,  the  anchorage  small,  and  the  depth  insuf- 
ficient to  accommodate  the  commercialdemands  of  the  port. 

Nothing  had  been  expended  upon  this  project  up  to  June  30,  1907; 
proposals  had  been  invited  for  dredging  with  the  $300,000  appropri- 
ated and  authorized  in  the  river  and  harbor  act  of  March  2,  1907. 

Eighteen  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
Buzzards  Bay  through  the  harbor  to  the  deep  water  above  the  draw- 
bridge connecting  Fish  and  Popes  islands  and  to  the  wharves  above 
and  below  the  bridge,  a  distance  of  3.2  miles.  A  farther  distance  of 
about  2  miles  up  tne  Acushnet  River  is  navigable,  with  a  natural 
depth  of  from  6  to  15  feet  of  water. 

The  mean  range  of  the  tide  is  about  4.2  feet. 

The  commerce  of  the  harbor  amounted  to  about  899,632  tons  in 
1906.  The  effect  of  the  deep  water  on  commerce  is  the  use  of  deeper- 
draft  vessels  than  formerly,  larger  cargoes,  and  a  consequent  reauc- 
tion  in  water  freight  charges. 

For  reference  to  reports  containing  more  detailed  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  81. 

The  report  of  the  survey  of  New  Bedford  and  Fairhaven  harbors, 
dated  May  18.  1906,  upon  which  the  existing  project  is  based,  is 
printed  as  House  Document  No.  271,  P'ifty-nintn  Congress,  second 
session. 

Amount  nppropriatocl  by  river  aud  liarbor  act  approved  March  2, 
1907  $100,000.00 


.July  1,  1907.  balance  unexi)ende4l 100,000.00 

July  1,  1907,  outstanding   liabilities 19.  9S 


July  1,  1907,  balance  available 99,980.07 

Amount  (estimated)  reciulred  for  completion  of  existing  project 427.000.00 


Amount  that  can  l)e  profitably  exi)ended  in  fiscal  year  ending  June 
30.  1909.  for  works  of  improvement  in  addition  to  the  balance 
unexpende<l  July  1,  1907 200.000.00 

1  Submit te<l  in  compliance  with  requirements  of  sundry  civil  act  of 

I     .Tune  4.  1907. 

(See  Appendix  C  4.) 
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5,  Sakonnet  Harbor^  Rhode  Island. — Sakonnet  Point  is  a  rocky 
headland  on  the  eastern  side  of  the  mouth  of  Sakonnet  River,  and 
lies  about  6  miles  east  of  Newport.  This  point  in  connection  with 
Churchs  Cove  forms  an  anchorage  known  as  Sakonnet  Harbor. 
Before  improvement  this  harbor  was  protected  from  storms  from 
the  northeast,  south,  and  southeast  by  the  mainland,  but  was  exposed 
to  westerly  storms.  In  1827  a  project  was  prepared  for  a  break- 
water 400  feet  long  at  this  point,  and  about  200  feet  of  this  was  built 
at  that  time.  The  project  of  1899  provided  for  prolonging  the  old 
breakwater  out  to  a  rock  nearly  north  of  it  and  raising  the  whole  to 
a  height  of  8  feet  above  mean  low  water.  This  project  w^as  com- 
pleted in  1900  at  a  cost  of  $25,000. 

The  existing  project,  adopted  by  the  act  of  March  2, 1907,  provides 
for  the  removal  or  a  rock  from  the  harbor  to  the  depth  of  8  feet 
at  mean  low  water  at  an  estimated  cost  of  $10,000.  rfothing  was 
expended  on  the  existing  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1907. 

It  is  proposed  to  apply  the  available  funds  to  the  completion  of  the 
project. 

For  more  detailed  information,  see  Annual  Reports  of  the  Chief  of 

Engineers  for  1889,  page  649 ;  1895,  pa^e  749 ;  1897,  page  935 ;  1901, 

page  1126,  and  for  the  report  on  prelimmary  examination  and  survey 

upon  which  the  existing  project  is  basfed,  page  1148  of  the  same 

report  for  1901. 

Amount  appropriateii  by  river  and  barbor  act  approved  Marcb  2, 

1907 $10,000.00 

July  1,  1907,  balance  unexi)ended 10,000.00 

(See  Appendix  C  5.) 

6,  Taunton  River^  Massachusetts. — This  river  rises  in  Norfolk 
County,  Mass.,  and  empties  into  Mount  Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  in 

E laces  not  more  than  5  feet  at  mean  high  water.  A  vessel  of  30  tons 
urden  was  as  large  as  could  go  up  to  Taunton.  From  1870  to  1879 
$63,000  was  appropriated  to  secure  9  feet  depth  at  high  water.  This 
work  was  completed  in  1879. 

The  existing  project,  adopted  July  14,  1880,  provides  for  the 
widening  and  deepening  of  the  river  so  as  to  secure  a  channel  of  at 
least  12  feet  depth  at  high  water,  w  ith  100  feet  width  from  its  mouth 
up  to  Berkley  bridge  (above  Dighton) ;  thence  12  feet  depth  with 
80  feet  width  (100  reet  width  at  bends)  up  to  Briggs  shoal;  thence 
11  feet  depth  with  80  feet  width  up  to  the  "  shipyard;  "  thence  with 
11  feet  depth  with  60  feet  width  up  to  Weir  bridge,  Taunton ;  all  at 
a  total  cost  estimated  in  1893  at  $125,000,  all  of  which  has  been 
appropriated. 

The  amount  expended  on  the  existing  project  up  to  June  30.  1907, 
exclusive  of  outstanding  liabilities,  was  $130,000,  by  which  all  pro- 
jected work  had  been  practically  completed  and  the  shoals  offering 
the  greatest  obstruction  to  the  navigation  of  the  river  had  been 
redredged.  About  $24,000  of  the  above  amount  has  been  expended 
in  the  maintenance  of  the  channel.  Vessels  of  11  feet  draft  can  reach 
Taunton  at  high  water,  but  at  some  points  the  11-foot  channel  is 
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very  narrow.     It  is  estimated  that  $5,000  every  four  years  will  be 
required  to  maintain  the  channel. 

The  head  of  navigation  is  at  Weir  bridge.  No  portion  of  the  river 
has  been  improved  alx)ve  this  point. 

The  mean  range  of  the  tide  is  about  5^  feet  at  Dighton  and  3.4 
feet  at  Taunton. 

The  $5,000  appropriated  by  the  river  and  harbor  act  of  March  -3, 
1905,  will  be  applied  to  redredging  portions  of  the  channel  which 
have  shoaled  since  the  original  dredging,  as  soon  as  the  amount  of 
shoaling  appears  to  interfere  with  the  safe  navigation  of  the  river. 

The  tonnage  of  1906  was  about  193,100  tons. 

Further  work  on  this  river  will  be  for  the  maintenance  of  benefits 
secured  by  the  improvement. 

For  rererence  to  reports  giving  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  82. 

July  1,  1906,  balance  unexpended $5,000.00 

July  1,  1907,  balance  unexpended 5,000.00 

(See  Appendix  C  6.) 

7.  Sakonnet  River^  Rhode  Island. — Sakonnet  River  is  an  arm  of  the 
sea  between  the  island  of  Rhode  Island  and  the  mainland,  extend- 
ing from  the  ocean  to  Mount  Hope  Bay,  around  the  head  of  Rhode 
Island.  Before  improvement  it  was  obstructed  at  its  upper  end  by 
a  causeway,  known  as  the  "  Stone  Bridge,"  extending  across  it.  This 
causeway  had  two  openings,  one  covered  by  a  draw  which  was  of 
insufficient  width  and  depth  for  the  needs  of  commerce,  but  the  cause- 
W'ay  offered  such  obstruction  to  the  ebb  and  flow  of  the  tides  that 
the  currents  through  the  openings  made  the  passage  dangerous  even 
to  boats  of  such  dimensions  as  could  pass  through  them  under  ordi- 
nary circumstances. 

The  existing  project,  adopted  June  3,  1896,  provides  for  increasing 
the  width  and  depth  of  the  draw  opening  in  the  Stone  Bridge,  owned 
by  the  State  of  Rhode  Island,  so  as  to  provide  an  opening  100  feet 
wide  and  25  feet  deep  at  mean  low  water,  estimated  to  cost  $40,000. 

No  work  had  been  done  and  no  funds  expended  prior  to  May,  1905, 
when  preliminary  steps  were  taken  and  a  project  lor  the  expenditure 
of  the  funds,  with  specifications  for  the  work,  Avas  approved. 

The  long  delay  in  the  execution  if  this  work  was  owing  to  the  fact 
that  the  proposed  work  involved  the  total  destruction  of  the  existing 
bridge  and  highway,  while  no  provision  was  made  for  rebuilding  the 
bridge  or  restoring  the  highway.  Until  the  State  of  Rhode  Island 
granted  the  Federal  Government  the  unconditional  right  to  proceed 
with  the  work  authorized  by  Congress  and  provided  either  for  the 
restoration  or  the  discontinuance  of  the  bridge  and  highway,  the 
Secretary  of  War  could  not  proceed  with  the  work.  The  authorities 
of  the  State  had  repeatedly  been  advised  of  the  existing  complica- 
tions and  of  the  importance  of  having  the  legislature  take  the  proper 
action  to  remove  them. 

The  necessarv  legislative  action  having  l)een  taken  and  a  board  of 
State  commissfoners  having  commenced  the  reconstruction  of  the 
approaches  to  the  bridge,  all  obstacles  to  the  execution  of  the  project 
were  removed. 
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The  amount  expended  on  the  existing  project  up  to  June  30,  1907, 
exchisive  of  outstanding  liabilities,  was  $36,939.57,  by  which  the  work 
of  enhirging  the  draw  opening  was  completed. 

While  the  passage  of  this  pomt  is  greatly  improved  by  the  increased 
depth  and  width,  the  velocity  of  the  current  has  not  been  materially 
reduced.  The  new  drawbridge,  which  is  to  be  of  the  bascule  type,  is 
not  yet  completed. 

No  further  work  is  contemplated  under  the  approved  project. 

July  1,  190G.  balance  uiiexpemled_ $4,406.01 

June  30,  1007,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement      1,  346.  48 

July  1,  1007,  balance  unexpended 3,060.43 

(See  Appendix  C  7.) 

8,  Pmctucket  (Seekonk)  River^  Rhode  Island, — This  river  is  the 
upper  portion  of  the  Providence  River,  the  navigable  portion  extend- 
ing from  Paw  tucket  to  Providence,  a  distance  of  4  miles.  Before 
improvement  the  channel  in  the  river  was  narrow  and  had  a  ruling 
depth  of  about  5  feet  at  mean  low  water.  Between  1867  and  1873 
$5*2,000  was  appropriated  to  dredge  the  channel  to  7  feet  depth. 
This  work  was  finished  in  187G.  The  project  of  July  5,  1884,  pro- 
vided for  deepening  the  river  so  as  to  secure  a  channel  of  at  least  12 
feet  depth  at  low  water  with  100  feet  width  from  its  mouth,  at  Provi- 
dence, up  to  Grant  &  Co.'s  wharf  at  Pawtucket,  and  thence  12  feet 
depth  with  40  feet  Avidth,  through  a  ledge  rock  for  a  short  distance 
farther,  to  Pawtucket  bridge,  the  head  of  navigation,  all  at  a  total 
cost  estimated  in  1883  at  $382,500,  of  which  $284,000  has  been  appro- 
priated. 

The  river  and  harbor  act  of  March  3,  1899,  modified  this  project 
so  as  to  provide  for  straightening  that  portion  of  the  channel  be- 
tween Tenmile  River  and  Bucklins  Island.  The  project,  with  its 
modification,  has  been  completed,  with  an  expenditure  of  $282,444.91. 
This  gave  the  channel  12  feet  depth,  but  at  a  few  points  it  has 
slightly  shoaled  and  needs  a  small  a^mount  of  dredging  to  restore 
the  original  depth. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1905,  provides  for  deepening  the  channel  to  IG  feet  at  mean  low 
water  with  100  feet  width  and  a  channel  through  the  ledge  rock  at 
Pawtucket  of  16  feet  depth  at  mean  low  water  and  50  feet  wide,  at  an 
estimated  cost  of  $237,875. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1907, 
was  $307,984.16,  by  which  a  channel  16  feet  deep  was  excavated 
through  the  ledge  rock  for  a  length  of  about  200  feet. 

The  approved  project  for  the  expenditure  of  the  appropriation 
of  $30,000  of  March  3,  1905,  provided  for  the  application  of  $25,000 
to  the  excavation  of  a  portion  of  the  channel  through  the  ledge  rock 
and  of  $5,000  to  deepening  the  points  which  had  shoaled  in  the 
12-foot  channel. 

The  river  and  harbor  act  of  March  2,  1907,  contains  the  following 
item: 

Improving  Pawtucket  River,  Rhode  Island :  Completing  improvement,  one  hun- 
dred and  thirty-five  thousand  five  hundred  and  eighty-four  doUars:  Provided, 
That  no  part  of  this  sum  shall  be  expended  unless  the  further  amount  of  sixty- 
seven  thousand  seven  hundred  and  ninety-two  doUars  shan  be  provided  by  the 
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State  of  Ithode  Island  or  other  agency,  and  made  subject  to  the  order  of  the 
Secretary  of  War  In  such  manner  as  he  may  direct,  to  be  ezpoided  nnd^r  his 

direction  upon  said  project  for  its  completion. 

The  general  assembly  of  the  State  of  Rhode  Island  passed  an  act 
making  this  appropriation,  but — 

Provided,  That  requisition  for  one-half  of  said  sum  shall  be  made  on  or  after 
the  first  day  of  July,  A.  I).  10()8,  and  requisition  for  the  remainder  of  said  sum 
shall  be  made  on  or  after  the  first  day  of  July,  A.  D.  1909,  by  said  Secretary 
of  War. 

The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

The  effect  of  the  work  thus  far  done  on  the  new  project  is  to  facili- 
tate the  handling  of  vessels  in  Pawtucket  Harbor,  but  the  full  benefit 
of  the  IG-foot  channel  will  not  be  experienced  until  the  project  is 
completed. 

The  full  capacity  of  the  12  feet  depth  of  channel  was  utilized 
immediately  on  its  completion  and  the  demand  for  deeper  water 
is  now  made  in  order  that  cargoes  of  coal  coming  from  southern 
ports  and  carried  only  in  the  deeper-draft  barges  may  be  taken  to 
Pawtucket  without  the  expense  of  lightering  at  Providence. 

For  reference  to  report  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  84. 
Reference  to  report  on  preliminary  examination  ordered  by  the  river 
and  harbor  act  of  March  3,  1905,  will  be  found  on  page  92  of  the 
report  for  IDOi). 

July  1,  10(X>.  balance  uncxi^endod $20,150.16 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_    135, 384. 00 

155,  734.  IG 
June  HO,  1007,  amount  exix?nded  during  fiscal  year,  for  works  of  im- 

provonient 14, 114.  73 

July  1,  1007,  balance*  unexi»ended 141,619.43 

(See  Appendix  C  8.) 

0,  Pro r idem  e  Rirer  and  Harbor  and  Narragansett  Bay^  and  Green, 
Jacket  ahoah  Rhode  Island. —  (a)  Providence  River  and  Tlarhor  and 
Narragansett  Bay. — The  object  of  this  improvement  is  to  furnish  a 
Avide  and  deep  channel  for  foreign  and  coastwise  commerce  from  the 
ocean  to  Providence  and  to  provide  a  deep-water  anchorage  for  that 
harbor. 

Before  the  improvement  of  the  river  in  1853  the  available  low- 
water  depth  was  limited  to  4.5  feet.  Between  1852  and  1873,  $59,000 
was  expended  in  securing  first  9  feet  and  then  12  feet  depth  of 
channel. 

The  approved  project  of  1878,  as  modified  in  1882,  provided  for 
deejxMiing  the  river  and  deepening  and  widening  its  anchorage  basins 
so  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with  300 
feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth 
with  GOO  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth 
with  040  feet  width,  and  (>  feet  depth  with  1,060  feet  width  from  Fox 
Point  to  Fields  Point,  all  at  a  total  cost  estimated  in  1882  at  $675,000. 
This  j)roject  was  completed  in  1895. 

Another  project  originated  in  the  river  and  harbor  act  of  June  3, 
J896,  providing  for  securing  a  ship  channel  400  feet  in  width  and  of  a 
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depth  of  25  feet  at  mean  low  water  from  Sassafras  Point,  in  Provi- 
dence Harbor,  through  Providence  River  and  Narragansett  Bay  by 
the  most  direct  route  practicable  to  the  ocean  by  way  of  the  "  Western 
Passage,"  so  called,  at  an  estimated  cost  of  $732,820.  This  project 
was  put  under  the  continuing-contract  system  and  the  amount 
expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1907,  exclusive  of  outstanding  liabilities,  was  $475,232.66,  by 
which  the  channel  400  feet  wide  and  25  feet  deep  had  been  completed 
from  Sassafras  Point  to  the  deep  water  of  Narragansett  Bay  by  the 
Western  Passage. 

Under  date  of  June  11, 1904,  the  Chief  of  Engineers  authorized  the 
use  of  $2,000  of  the  balance  remaining  on  hand  of  the  appropriation 
for  securing  a  channel  through  the  Western  Passage  of  Narragansett 
Bay  for  the  removal  of  certain  obstructing  rocks  in  Dutch  Island 
Harbor,  Rhode  Island. 

The  total  amount  expended  on  projects  previous  to  the  existing 
project  was  $1,277,973.25. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  provides  for  an  enlarged  anchorage  area  of  25  feet  depth, 
extending  the  full  width  of  the  harbor  from  Fox  Point  on  the  north 
and  Ijong  Bed  and  Sassafras  Point  on  the  south,  including  the  area 
known  as  Green  Jacket  shoal,  at  an  estimated  cost  of  $607,778.  This 
project  was  enlarged  by  the  river  and  harbor  act  of  March  2,  1907, 
so  as  to  include  an  area  of  uniform  width  to  the  eastward  of  the  main 
ship  channel  between  I^ng  Bed  and  Kettle  Point,  which  is  to  be 
dredged  to  a  depth  of  25  feet  at  mean  low  water,  for  which  $90,750 
was  appropriated,  making  the  total  estimated  cost  $698,528. 

The  river  and  harbor  act  of  March  3,  1905,  placed  this  work  imder 
the  continuing-contract  system,  and  a  contract  for  the  work  has  been 
entered  into  for  dredging  all  the  soft  material  from  the  projected 
anchorage  area.  The  removal  of  a  small  amount  of  hard  material  in 
the  southeast  corner  of  the  area  is  to  form  the  subject  of  another  con- 
tract after  the  overlying  soft  material  has  been  removed. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  was  $423,656.48,  by  which  the  soft 
material  had  been  dredged  from  about  95  per  cent  of  the  entire  area 
of  the  original  existing  project,  leaving  still  to  be  dredged  a  small 
triangular  area  in  the  extreme  southeast  corner  of  Green  «Tacket  shoal, 
a  small  area  adjacent  to  the  harbor  line  on  the  easterly  side  of  the  har- 
bor below  Wilkesbarre  Pier,  and  the  hard  material  from  the  portion 
of  Long  Bed  covered  by  the  existing  project. 

Further  work  under  this  project  will  extend  the  benefits  secured 
thus  far. 

It  is  proposed  to  apply  the  existing  balance  to  the  completion  of 
the  existing  project. 

The  improvement  in  general  has  been  of  great  benefit  to  com- 
merce, which  in  1906  amounted  to  $3,086,003.  No  special  benefit  is 
apparent  from  the  dredging  in  the  Western  Passage,  which  has 
shortened  the  channel  a  little  for  a  part  of  the  commerce  of  Provi- 
dence. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  85. 
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(b)  Green  Jacket  shoal. — This  shoal  was  in  that  part  of  Provi- 
dence River  which  constitutes  the  harbor  of  Providence.  It  lay  off 
the  wharves  on  the  south  front  of  the  city  and  occupied  a  part  of  the 
harbor  that  is  required  for  anchorage  purposes,  covering  an  area  of 
about  18  acres  between  the  15-foot  curves  and  about  30  acres  in  all. 

In  its  original  condition  the  shoal  in  many  places  carried  only  1 
foot  of  water  and  was  a  very  troublesome  obstruction. 

The  project  for  the  removal  of  this  shoal  was  adopted  August  5, 
188(). 

The  sum  of  $104,250  was  expended  on  this  work  up  to  June  30, 
1904,  by  which  23.8  acres  out  of  the  original  30  of  this  shoal  had 
been  dredged  to  25  feet  depth,  and  a  IG-foot  depth  had  been  secured 
over  the  central  and  largest  portion  of  the  shoal,  in  addition  to  a 
20- foot  depth  in  the  main  channel,  making  an  important  addition  to 
the  anchorage  facilities  of  Providence  Harbor. 

In  the  river  and  harbor  act  of  June  13,  1902,  provision  was  made 
for  the  removal  of  the  remaining  portions  of  this  shoal  in  connection 
with  the  project  for  an  enlarged  anchorage  area  in  Providence  Har- 
bor, and  nearly  all  of  the  remaining  portions  of  the  shoal  were  re- 
moved under  the  appropriation  made  by  that  act. 

The  removal  of  the  shoal  enables  vessels  to  anchor  outside  of  the 
channel,  and  thus  removes  an  obstruction  to  vessels  going  to  or  from 
the  Providence  wharves. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  85. 

July  1,  190(5,  balance  unexpended $324,288.13 

Amount  appropriatefl  by  sundry  civil  act  approved  Marcb  4,  11X)7 102,778.00 

Amount  appropriateil  by  river  and  barlmr  act  approved  Marcb  2,  1007.     JK),  750.  00 

517,816.13 
.Tune  .30,  1907,  amount  ox|>ende<l  during  fiscal  year,  for  works  of 

improvement ,__.  241,966.99 

July  1.   1907,  balance  unexiiende<l 275,849.14 

July  1,  1907,  outstanding  liabilities 38,812.42 

July  1.  1907,  !>alance  available 237,036.72 

July  1.  11KJ7,  amount  covert^l  by  uncompletetl  cfjntracts 16,361.27 

(See  Appendix  C  9.) 

10,  Ilarhor  at  Fall  Rirer^  Mass, — Fall  River  lies  at  the  mouth  of 
Taunton  River,  in  the  northeastern  angle  of  Mount  Hope  Bav,  which 
empties  into  the  ocean  through  Narragansett  Bay  and  Sakonnet 
River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River,  the 
largest  cotton  manufacturing  city  in  the  United  States. 

Before  improvement  the  depth  of  water  in  the  reentrant  in  the 
wharf  line  north  of  the  Old  Colony  Steamboat  Company's  wharf  was 
only  about  0  feet,  and  a  considerable  area  of  the  harbor,  especially  in 
front  of  the  upper  wharves,  carried  much  less  depth  of  water  than 
existed  in  its  approaches. 

The  project  of  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediatelv  north  of  the  Old  Colonv  Steaml)oat  Companv's 
wharf  160  feet  wide  to  VI  feet,  and  an  additional  width  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878 
at  a  cost  of  $30,000. 
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The  existing  project,  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  and  enlarged  by  the  act  of  June  13,  1902,  provides  for 
a  channel  300  feet  wide  and  25  feet  deep  at  mean  low  water  along  the 
city  front  between  the  Old  Colony  wharf  and  deep  water  at  the  upi>er 
end  of  the  city  front;  also  for  a  channel  of  the  same  dimensions 
through  Mount  Hope  Bay  to  connect  the  deep  water  in  front  of  the 
city  with  the  deep  water  of  Narragansett  Bav,  at  a  total  estimated 
cost  of  $175,411.94.  Provision  was  made  in  this  act  for  placing  the 
work  under  the  continuing-contract  system. 

The  sum  of  $174,001.50  had  been  expended  on  the  existing  project 
to  June  30,  1907,  by  which  the  project  had  been  completed. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

The  improvement  will  give  increased  facilities  for  deei^er-draft 
vessels. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  80. 

.July  1,  1000.  balance  unexpended $2,015.50 

.Tune  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement           605. 00 

July  1,  1J)<)7,  balance  unex|K*ndetl 1,410.50 

(See  Appendix  C  10.) 

//.  n arbor  at  Nexrport^  R,  /. — This  harbor  is  at  the  main  entrance 
to  Narragansett  Bay,  and  all  the  year  it  serves  as  an  easily  accessible 
.   harbor  of  refuge  to  foreign  and  coastwise*  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited 
by  shoals,  and  it  was  not  adequate  to  the  number  and  size  of  the 
vessels  seeking  it  for  refuge.  The  southern  or  main  entrance  was 
obstructed  by  a  bar  which  stretched  out  from  Goat  Island  and  the 
northern  entrance  by  a  sharp,  rocky  spit  near  Rose  Island,  and  the 
general  business  wharves  of  the  city  could  not  be  reached  at  low  tide 
by  vessels  drawing  more  than  8  feet.  The  mean  tidal  range  is  about 
3175  feet.  Between  1873  and  1875,  $28,500  was  appropriated  to  . 
.secure  12  feet  depth  in  the  harbor.     This  work  was  completed  in  1876. 

The  approved  project,  adopted  in  1880  and  modified  in  1882,  1883, 
1884,  1890,  and  1895,  provided  for  widening  and  deepening  of  the 
channel  from  Narragansett  Bay  into  Newport,  so  as  to  secure  15  feet 
depth  at  mean  low  water  with  at  least  750  feet  width ;  for  the  exten- 
sion of  the  13-foot  depth  and  10-foot  depth  anchorage  basins,  and  for 
dredging  a  channel  10  feet  deep  along  the  State  harbor  line  southward 
to  opposite  the  gas  company's  wharf;  for  the  partial  cutting  off  of  the 
shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  construction 
of  jetties  on  the  western  shore  of  Goat  Island,  so  as  to  protect  the  end 
of  this  island  from  erosion  and  to  prevent  the  drift  of  sand,  etc., 
around  the  island  into  the  adjacent  parts  of  the  harbor  and  channel, 
and  for  the  removal  of  Spindle  rocK,  a  sharp,  rocky  spit  near  Rose 
Island;  all  at  a  total  cost  estimated  in  1895  at  $206,200. 

A  small  area  of  ledge  rock  was  discovered  in  the  fall  of  1903  in  the 
channel  through  the  harbor  opposite  the  Old  Colony  Steamboat  Com- 
pany's wharf,  which  had  been  the  cause  of  serious  injury  to  one  of  the 
boats  of  that  company,  and  its  removal  was  authorized  by  the  Chief 
of  Engineers  with  funds  in  hand.    This  was  completed  in  July,  1904. 
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Shoaling  having  occurred  in  the  channel  opposite  the  wharf  of  the 
New  England  Navigation  Company  (formerly  Old  Colony  Steamboat 
Company)  and  in  the  channel  south  of  Goat  Island,  as  well  as  at 
other  pomts  in  the  harbor,  an  allotment  of  $10,000  was  made  from  the 
appropriation  "  Emergencies  in  River  and  Harbor  Works,"  act  of 
March  3,  1905,  for  the  removal  of  such  shoals  as  were  causing  the 
chief  difficulties.  Work  under  this  allotment  was  commenced  March 
29,  1905,  and  completed  May  26,  1906,  affording  relief  at  the  most 
needed  points. 

The  amount  expended  on  the  original  and  modified  projects  prior  to 
operations  under  the  existing  project  was  $244,888.06,  by  which  the 
projected  work  was  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  provides  for  dredging  a  channel  750  feet  wide  and  18  feet 
deep  at  mean  low  water  around  the  southerly  end  of  Goat  Island  and 
northward  through  the  harbor,  in  accordance  with  House  Document 
No.  121,  Fifty-eighth  Congress,  second  session,  and  for  the  extension 
of  the  13-foot  anchorage  area  southward  to  the  harbor  line  and  the 
removal  of  Nourmahal  rock  in  Brentons  Cove  off  the  Fort  Adams 
shore,  to  a  depth  of  18  feet,  in  accordance  with  House  Document  No. 
438,  Fifty-ninth  Congress,  second  session,  at  a  total  estimated  cost  of 
$250,900,  of  whicli  $85,000  was  appropriated  and  $165,900  authorized 
under  a  continuing  contract,  which  latter  amount  remains  to  be  appro- 
priated. 

The  amount  expended  on  tiie  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  not  including  outstanding  liabilities, 
was  $244.12.  by  which  borings  have  been  made  in  the  area  embraced 
by  the  project,  in  the  southern  part  of  the  harbor,  for  use  in  preparing 
specifications  for  the  work. 

It  is  proposed  to  apply  the  existing  balance  and  the  amount  esti- 
mated tor  profitable  expenditure  for  the  fiscal  year  ending  June  30, 
1909,  to  dredging  the  18-foot  channel  through  the  harbor,  enlarging 
the  13-foot  anchorage  area  in  the  southern  part  of  the  harbor,  and 
the  removal  of  Nourmahal  rock. 

The  proposed  expenditure  for  the  18-foot  channel  is  for  new  work 
and  is  to  make  that  portion  of  the  harbor  available  for  that  depth ; 
the  remainder  of  the  proposed  expenditures  are  for  the  extension  of 
benefits  already  secured. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been 
a  large  increase  in  the  size  and  number  of  vessels  using  the  harbor. 
It  has  become  an  important  port  of  call  for  orders  for  the  large  coal- 
ing fleet  of  not  only  Xarragansett  Bay  but  of  the  more  eastern  ports, 
and  is  the  port  of  refuge  for  the  fishing  fleet  as  well  as  for  landing 
and  reshipment  of  the  fish  when  the  schools  come  upon  this  coast.  At 
times  the  harbor  is  greatly  crowded  and  a  strong  demand  is  made 
for  a  greater  depth  of  water.  The  commerce  for  1905  shows  a 
tonnage  of  about  1,920,380  tons,  principally  fish,  coal,  and  general 
merchandise. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  87. 
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July  1,  1906,  balance  unexpended $348.48 

Amount  appropriated  by  river  and  barbor  act  approved  March  2, 1907.     85, 000. 00 


85,  348.  48 


.Tune  .'^O,  1907,  amount  exi)ende<l  during  fiscal  year,  for  works  of  im- 
provement   1 592.60 


July  1,  1907,  balance  unexpended 84,755.88 

July  1.  11H)7,  outstanding  liabilities 131.00 


July  1,  1907,  balance  available 84,624.88 

Amount  (estimated)  required  for  ccmipletlon  of  exiflting  project 165,900.00 


Amount  that  can  be  profitably  expendeil  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1007 165,900.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  ia07. 

(See  Appendix  C  11.) 

12,  Harbor  of  refuge  at  Point  Judith^  Rhode  Island, — Point  Judith 
is  the  southeastern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  ledge,  extends  for  nearly  a  mile  in  a  direction  south  by  east 
about  1.5  miles  west  of  the  point. 

At  tlie  adoption  of  the  project  this  place  was  especially  dangerous 
for  vessels  to  pass  during  storms  and  even  ordinarily  bad  weather. 

The  existing  project  of  September  19,  1890,  provides  for  the  con- 
struction at  this  point  of  a  national  harbor  of  refuge  nearly  a  mile 
square  by  means  of  stone  breakw^aters  built  partly  on  Squid  ledge 
and  planned  so  as  to  give  protection  against  easterly,  southerly,  and 
westerly  storms,  the  mainland  itself  forming  a  protection  on  the 
north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000.  This  proj- 
ect was  modified  by  the  report  of  a  Board  of  Engineers  convened  to 
consider  and  report  upon  the  construction  of  this  harbor,  which  was 
approved  November  IG,  1896,  and  provided  for  raising  the  crest  of 
the  eastern  arm  and  extending  the  western  arm  to  its  originally  pro- 
jected length,  at  an  estimated  cost  of  $444,311,  and  deferring  the  con- 
struction of  the  easterly  detached  breakwater  as  a  part  of  the  main 
project  until  the  completion  of  the  main  breakwater  should  demon- 
strate its  necessity  or  otherwise.  The  river  and  harbor  act  of  June 
13,  1902,  made  a  further  modification  by  providing  for  the  construc- 
tion of  the  easterly  detached  breakwater  and  continuing  it  to  the 
shore,  at  an  estimated  cost  of  $196,193  for  the  detached  breakwater 
and  $187,558.80  for  the  shore  extension.  A  further  modification  was 
made  by  the  act  of  March  2,  1907,  authorizing  an  extension  seaward 
of  the  shore-arm  breakwater  at  an  additional  estimated  cost  of 
$186,248.20,  making  the  total  cost  of  the  shore  arm  $570,000  and  a 
total  estimate  for  the  project  and  its  modifications  of  $2,264,311. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  the  fur- 
ther extension  of  the  easterly  shore  arm  of  the  breakwater  under  the 
continuing-contract  system,  appropriating  $100,000  therefor  and  au- 
thorizing the  expenditure  of  an  additional  $170,000  (not  yet  appro- 
priated) for  its  completion.  Under  date  of  May  11,  1907,  a  continu- 
ing contract  was  entered  into  for  the  extension  of  the  shore  arm 
seaward.  The  work  is  to  be  completed  within  ten  months  after  noti- 
fication of  approval,  exclusive  oi  the  months  of  December,  January, 
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February,  and  March.  Work  under  this  contract  was  commenced 
June  15,  1907. 

The  sum  of  $1,531,885.87  had  been  expended  on  this  work  up  to 
June  30,  1907,  of  which  $6,417.32  was  for  maintenance.  By  this 
expenditure  the  main  breakwater  had  been  built  to  a  total  length  of 
6,970  feet  with  a  height  of  10  feet  above  mean  low  water,  and  the 
easterly  shore  arm  had  been  completed  for  a  distance  of  1,353  feet 
out  from  the  high-water  line  on  shore  to  about  25  feet  depth  of  water, 
with  110  feet  forming  the  incomplete  slo])e  at  the  end. 

Before  the  construction  of  the  breakwater  the  area  inclosed  within 
the  lines  upon  which  it  has  been  built  and  the  shore  wa.s  about  040 
acres,  of  which  390  acres  has  over  25  feet  of  water  and  198  acres 
additional  over  18  feet. 

Proceedings  for  the  condemnation  of  land  required  for  the  shore 
end  of  the  breakwater  are  in  progress.  The  decree  condemning  the 
land  to  the  uses  of  the  United  States  was  entered  on  May  26,  1906, 
and  the  commission  to  assess  the  land  damages  viewed  the  land  Mav 
23,  1907. 

Five  hundred  and  sixty-one  vessels  used  the  harbor  of  refuge  dur- 
ing the  year,  of  which  293  were  schooners,  89  sloops,  40  barges,  66 
steamers,  34  tugs,  16  steam  yachts,  11  j^awls,  6  schooner  yachts,  and 
6  launches. 

It  is  proposed  to  apply  the  existing  balance  and  the  amount  esti- 
mated tor  profitable  expenditure  for  the  fiscal  year  ending  June  30, 
1909,  toward  the  completion  of  the  shore  arm,  and  such  other  work 
as  the  available  funds  will  permit. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  89. 

July  1,  IfKKI,  balance  iinexi)ende<i :pllS,  .^H4.  55 

Amount  ai)propriatetl  by  river  and  harlM>r  act  approved  March  2, 11K)7-  100,  0(K>.  00 

218,884.55 
June  .10,  1IK)7,  amount  exi)ende<l  during  fiscal  year,  for  works  of  Im- 
provement   100.  220.  81 

July  1,  1907,  balance  unexi)ended 118.157.74 

July  1,  1IH)7,  outstanding  liabilities 21,  7r»4.  7« 

July  1,  nK)7,  balance  available Jm;,  302.  98 


July  1,  U)07,  amount  covered  by  uncompleted  contracts 22:5,  O.'U.  79 

Amount  (estimated)  required  for  completicm  of  existing  project U14,  811.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1909,  for  worivs  of  improvement,  in  addition  to  the  balance  unex- 
pendtHl  July  1.  11K)7 170.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  18i)7. 

(See  Api>endix  C  12.) 

13.  Entrance  to  Point  Judith  Pond^  Rhode  Island, — Point  Judith 
Pond  is  a  shallow  suit  pond,  lying  in  the  rear  of  the  sandy  l>each  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  widening  and  deepening  the  present  opening  into  the 
pond  and  the  construction  of  jetties  for  the  maintenance  of  such 
opening. 
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The  State  of  Rhode  Island  and  the  town  of  South  Kingston  are 
making  the  opening  into  the  pond. 

No  general  project  for  the  improvement  of  this  channel  has  been 
formed.  The  appropriation  of  March  3,  1905,  provided  for  the 
expenditure  of  $10,000  to  assist  in  the  work  in  process  of  execution 
by  the  local  authorities.  This  was  expended  in  extending  and 
strengthening  the  western  jetty  at  the  ocean  end  of  the  channel. 

Tlie  river  and  harbor  act  of  March  2,  1907,  provides  $8,000  for 
"  continuing  improvement  and  for  maintenance,"  "  which  amount 
shall  be  expended  for  dredging." 

In  1905  the  excavated  channel  through  the  beach  proper  was  about 
3,000  feet  long  and  carried  a  navigable  depth  of  about  0  feet,  but  for 
a  like  distance  beyond  this  point  there  was  practically  no  navigable 
depth  at  low  tide,  there  bein^  a  wide  sand  bar  crossed  by  irregular 
streams  rarely  carrying  as  much  as  1  foot  of  water.  On  the  pond  side 
of  this  bar  there  was  about  5  feet  depth.  No  dredging  through  this 
bar  would  be  permanent  without  some  auxiliary  directing  works  to 
control  the  flow  of  the  current.  An  appropriation  of  $0,000  was 
made  at  the  last  session  of  the  Rhode  Island  general  assembly,  and 
it  is  expected  that  the  use  of  the  combined  appropriations  may  result 
in  some  benefit  to  tlie  work. 

Up  to  June  30,  1907,  $12,000  had  been  expended  in  surveys,  for 
the  expenses  of  the  Board  of  Engineers  authorized  bv  the  river  and 
harbor  act  of  June  13,  1902,  and  for  the  extension  of  the  west  jetty. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  90. 

July  1,  1906,  balance  uuexpended ^ $552.44 

Amount  approprlatcHl  by  river  and  harbor  act  approved  March  2.  ilX)7-  8,  000.  00 

8,  5.52.  44 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         552. 44 

July  1,  1907,  balance  unexpended _.  8,000.00 

(See  Appendix  C  13.) 

14'  Harbor  of  refuge  at  Block  Hland^  Rhode  IslaiuL — This  island 
is  about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  vessels  engaged  in  foreign  and  coast  vvise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  at  all. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  break- 
water for  a  harbor  for  medium-draft  vessels,  this  work  being  com- 
pleted in  1878.  Between  1880  and  1882,  $25,000  was  appropriated  for 
dredging  an  inner  basin  and  the  protection  of  the  shore  next  to  the 
breakwater,  this  work  being  completed  in  1884.  In  1884,  $15,000  was 
appropriated  for  additions  to  the  old  breakwater,  this  money  being 
so  spent  and  the  work  completed  in  1884-85. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin)  800  feet  square  for  small  ves- 
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sels  and  an  exterior  harbor  for  larger  ones,  at  a  total  cost  estimated 
in  1888  at  $75,000.     This  project  was  practically  completed  in  1S9S. 

The  total  expenditure  prior  to  commencing  work  on  the  existing 
project  was  $399,000. 

The  existing  project  of  June  3,  1890,  provides  for  raising  the  entire 
breakwater  to  proper  height  and  stopping  sand  leaks  between  certain 
points  and  dreaging  the  main  inner  harbor  to  a  depth  of  10  feet,  at  an 
estimated  cost  of  $83,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  lai^ 
enough  nor  well  enough  protected  tor  the  proper  harborage  of  the 
craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $97,925.09  had  been  expended  on  the  existing  project 
up  to  June  30,  1907,  of  which  $17,839.74  was  for  maintenance.  By 
this  expenditure  the  entrance  to  the  inner  harbor,  which  had  shoaled 
up  from  the  drift  of  sand  through  tlie  breakwater,  had  been  partially 
dredged  to  a  depth  of  12  feet  and  redredged  to  a  depth  of  10  feet 
several  times.  The  north  wall  of  the  enlarged  inner  harbor  had  been 
strengthened  and  repaired,  the  work  of  repairing  the  main  break- 
water and  making  it  sand  tight  had  been  completed,  and  the  contract 
for  dredging  the  inner  harbor  had  been  completed  as  far  as  funds 
would  allow,  but  owing  to  the  accumulation  of  sand  during  the 
progress  of  the  work  and  the  necessary  use  of  a  considerable  portion 
of  the  funds  for  maintenance,  as  well  as  the  occurrence  of  a  large 
number  of  bowlders  in  the  dredged  area,  only  81  per  cent  of  the 
dredging  was  completed. 

Proposals  for  dredging  with  funds  provided  by  act  of  March  2, 
1907,  have  been  invited,  to  be  opened  July  17,  1907. 

In  190G  the  commerce  amounted  to  a\K)ut  37,0r)0  tons,  showing  a 
decrease  from  previous  years. 

The  additional  work  reauired  to  complete  the  existing  project  is 
for  the  purpose  of  extending  the  In^nefits  already  secured  by  the 
improvement. 

For  ref^rcMice  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  91. 

July  1,  V.y(M\  balance  unexpeii(le<l $2,727.73 

Amount  appropriated  !>y  river  and  harbor  act  approvetl  March  2, 1907_     20, 000. 00 

22,  727.  73 
June  .SO,  1007,  amount  exiiended  during  fiscal  year,  for  works  of  im- 
provement    761.65 

July  1,  11K)7,  balance  unexpended 21,966.08 

July  1,  1007.  outsandin^'  lial)ilities 162.43 

July  1,  1JK)7.  balance  available 21,803.65 

(See  Appendix  C  14.) 

16.  Great  Salt  Pond,  Block  IslamK  Rhode  Island.— The  Great  Salt 
Pond  is  located  alM)ut  the  center  of  Block  Island,  and  contains  an 
anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  work  of  ccmverting  the  pond  into  a  harl)or  of  refuge  by  making 
a  channel  through  the  beacn  on  the  west,  connecting  it  with  deep 
water  in  the  ocean,  was  started  by  the  State  of  Rho<le  Island  and  the 
town  of  New  Shoreham. 

The  channel,  under  the  existing  project  of  June  3,  1896,  as  modified 
in  1900,  is  to  be  600  feet  wide  and  have  a  central  depth  of  25  feet  for 
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a  width  of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504 
feet,  the  channel  seaward  to  be  protected  on  the  south  by  a  jetty 
extending  to  350  feet  beyond  the  original  18-foot  contour,  and  on 
the  north  by  a  jetty  about  1,200  feet  long,  and  the  sides  of  the  channel 
where  it  passed  through  the  original  t^ach  to  be  protected  by  stone 
revetments  and  sand  fences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  the  work  commenced  under  the  General  Government 
a  channel  of  varying  width  and  depth  had  been  dredged  with  the 
money  appropriated  by  the  State  and  town,  which  would  permit  of 
12-foot  draft  being  carried  in. 

The  south  jetty  had  been  built  out  837  feet,  and  a  north  jetty  250 
feet  long  had  also  been  built,  but  at  a  distance  of  720  feet  from  the 
south  jetty  instead  of  600  feet,  as  called  for  in  the  adopted  project. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Up  to  June  30,  1907,  $167,208.09  had  been  expended  by  the  Gen- 
eral Government  on  the  existing  project,  of  which  $9,803.24  had  been 
used  for  maintenance  and  repair.  By  this  expenditure  the  south 
jetty  had  been  extended  439  feet  beyond  the  originally  projected 
length,  making  a  total  of  1,691  feet  from  the  initial  point  on  shore. 
Some  damage  done  by  a  severe  storm  in  the  spring  of  1900  had  been 
repaired,  and  a  channel  18  feet  deep  and  300  feet  wide,  with  a  central 
cut  25  feet  deep  and  35  feet  wide,  had  been  dredged;  also  a  small 
amount  of  dredging  had  been  done  in  removing  a  shoal  which  had 
formed  near  the  outer  end  of  the  jetty. 

The  channel  dredged  in  1900  to  a  depth  of  18  feet  with  a  width  of 
300  feet  has  shoaled  to  some  extent.  The  sides  of  this  channel  now 
have  about  15  feet  of  water,  from  which  it  deepens  to  18  feet  toward 
the  center.  The  25-foot  channel  dredged  in  1906  has  maintained 
itself. 

There  remains,  to  complete  the  existing  project,  the  construction 
of  jetties  as  planned  and  dredging  to  secure  the  widths  and  depths 
projected. 

The  work  required  to  complete  the  existing  project  is  for  the  pur- 
pose of  extending  the  benefits  of  the  improvement. 

The  commerce  of  the  Great  Salt  Pond  is  reported  for  the  calendar 
year  1906  at  38,495  tons. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  92. 

July  1,  1906,  balance  unexpended $27,099.64 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     30, 000.  00 

57, 099  64 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement .$19,757.73 

For  maintenance  of  Improvement 4,  550.  00 

24,  307.  73 

July  1,  1907,  balance  unexpended 32,791.91 

Amount  (estimated)  required  for  (X)mpletion  of  existing  project 105,000.00 

(See  Appendix  C  15.) 

16,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — Steamer  Trojan^  schooner  Geo,.V,  Jordan^  barge  Baden^ 
barkentins  Bonnie  Doon^  barge  Pemberton^  barge  Montana^  and 
schooner  Sagmore. 
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(a)  Stemner  Trojan^  of  the  Windsor  Line,  between  Boston  and 
Philadelphia,  was  sunk  in  collision  near  the  Vineyard  Sound  light- 
ship at  western  entrance  to  Vineyard  Sound,  Mass.  Removal  com- 
pleted October  11,  1900. 

(i)  Schooner  Geo,  V,  Jordan, — Sunk  on  Pollock  Rip  shoals,  Mass. 
Removal  of  wreck  completed  November  9,  1900. 

{c)  Barge  Baden. — This  whaleback  barge  was  sunk  in  Buzzards 
Bay,  off  Mishaum  I*oint,  Mass.  After  a  long-continued  attempt  on 
the  part  of  the  owners  to  save  the  vessel,  without  success,  the  wreck 
was  removed  by  the  United  States,  the  work  being  completed  January 
19, 1907. 

{d)  Barkentlne  Bonnie  Doon, — Wrecked  on  Nantucket  shoals  and 
the  hulk  abandoned  in  the  northerly  part  of  Nantucket  Sound,  off 
Herring  River.    Removal  completed  April  1,  1907. 

{e)  Barge  Pemherton, — Sunk  in  Vineyard  Sound,  Mass.,  about  \\ 
miles  E.  by  N.  from  Nobska  light-house.  Removal  completed  April 
30,  1907. 

(/)  Barge  Montana, — Sunk  near  the  l)ell  buoy  marking  the  en- 
trance to  (jreat  Salt  Pond,  Block  Island,  R.  I.  Removal  completed 
May  IG,  1907. 

(//)  Schooner  Sagmore, — Sunk  in  Vineyard  Sound,  Mass.,  off  West 
Chop,  Vineyard  Haven,  in  May,  1907.  Removal  of  this  wreck  was 
transferred  to  the  United  Stat(»s  Revenue-Cutter  Service. 

The  amount  expended  during  the  vear  on  the  removal  of  wrecks 
is  $7,G88.()0. 

(See  Appendix  C  10.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  THE  RI\^R  AND 

HARIiOR  ACT  APPROVED   MARCH   3,   1905. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  of  the  following  locali- 
ties within  this  district  were  dulv  submitted  bv  the  district  oflScer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors pursuant  to  law,  and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated. 

1,  Pirliminartj  examination  and  nurreij  of  Neiv  Bedford  and  Fair- 
haren  harhors^  Maf<.^achf/setts^  with  a  vieto  to  obtaining  additional 
anchorage  grounds  and  increased  depth, — Reports  dated  August  3, 
1905,  and  May  18,  lt)0(),  respectively,  are  j^rinted  in  House  Document 
No.  271,  Fifty-ninth  Congress,  second  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $527,000  is  presented. 

2,  Preliminary  examination  and  surrey  of  Newport  Harbor^  Rhode 
Island^  with  a  riar  to  extending  the  space  for  light-draft  anchorage 
in  the  southern  part  thereof. — Reports  dated  February  7  and  Septem- 
ber 20,  1906,  respectively,  are  printed  in  House  Document  No.  438, 
Fifty-ninth  Congress,  second  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $165,900  is  presented. 

IMPROVEMENT  OF  UIVERS  AND  HARBOUS  IN  CONNECTICUT  AND  OF 
PAWCATUCK   UIVEU,   RHODE   ISLAND  AND  CONNECTK^tT. 

This  district  was  in  the  charge  of  Maj.  Harry  Taylor,  Corps  of 
Engineers.  Division  engineer.  Col.  Amos  Stickney,  Corps  of  Engi- 
neers, to  June  4,  1907,  and  Col.  John  G.  D.  Knight,  Corps  of  Engi- 
neers, since  that  date. 
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1.  Pawcatuek  River^  Rhode  Island  and  Connecticut, — The  navi- 
gable part  of  the  Pawcatuek  River  extends  5  miles  from  Westerly, 
R.  I.,  to  its  outlet,  in  Little  Narragansett  Bay,  through  the  northern 
part  of  which  a-  navigable  channel  extends  2^  miles  to  Stonington 
Harbor,  Connecticut,  through  which  Long  Island  Sound  is  reached. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  1  to  1^ 
feet  of  water,  and  the  greatest  depth  that  could  be  carried  through 
the  bay  channel  was  4^  feet. 

The  original  projects,  that  of  1871  for  the  river  channel  and  that 
of  1879  for  the  channel  across  the  bay,  provided  for  depths  of  5^  and 
7  feet  and  widths  of  75  and  200  feet,  respectively.  The  expenditure 
on  the  original  projects  was  $97,500.01. 

The  i^resent  project,  adopted  in  1896,  provides  for  a  channel  10 
feet  deep  from  Stonington,  Conn.,  to  Westerly,  R.  I.,  with  a  width 
of  200  feet  from  Stonington  to  Avondale,  R.  I.,  a  distance  of  about  4 
miles;  a  width  of  100  feet  from  Avondale  to  the  lower  wharves  at 
Westerly,  a  distance  of  about  3  miles,  and  a  width  of  40  feet  between 
the  upper  and  lower  wharves  of  Westerly,  a  distance  of  about  one- 
half  mile,  at  a  total  estimated  cost  of  $200,301.60.  The  river  and 
harbor  act  of  March  3, 1905,  authorized  the  use  of  $1,000  of  the  appro- 
l)riation  for  the  improvement  of  the  Pawcatuek  River  in  the  removal 
of  obstructions  at  Watch  Hill,  at  the  southeastern  part  of  the  Little 
Narragansett  Bay.  The  greater  portion  of  the  obstructions  was 
removed  in  January  and  February,  1906,  at  a  cost  of  $865.82. 

On  this  project  $44,()54.66  had  been  expended  to  June  30,  1907, 
therewith  completing  the  section  40  feet  wide  along  the  wharves  of 
Westerly,  extending  the  100-foot  channel  downstream  1,800  feet,  and 
making  a  part  channel  through  Little  Narragansett  Bay.  Of  this 
amount  $14,379.53  was  applied  to  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1907,  was  8.5 
feet  in  the  bay  channel,  7  feet  in  the  river,  and  6  feet  near  Watch 
Hill.  The  mean  rise  of  tide  is  2.6  feet  at  the  mouth  of  the  river  and 
2.3  feet  at  Westerly. 

The  effect  of  the  improvement  is  to  permit  coal,  lumber,  and  build- 
ing material  to  be  delivered  in  vessels  at  Westerly,  and  to  ship  there- 
fi'om  granite  in  vessels  instead  of  by  rail,  thus  giving  water  competi- 
tion for  these  materials,  with  a  resulting  benefit  in  the  reduction  of 
freight  rates. 

The  available  balance  will  be  applied  toward  maintenance  and  the 
completion  of  the  project. 

The  tonnage  for  1906  was  60,786,  valued  at  $398,725.48. 

July  1,  1906,  balance  unexpended $348.77 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     33. 000. 00 

33. 348.  77 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement 3.  44 

Julv  1,  1907,  balance  unexpended 33,345.33 

July  1,  1907,  outstanding  liabilities 30.20 

July  1,  1907.  balance  available 33,309.13 

Amount  (estimated)  required  for  completion  of  existing  project 131,361.60 

(See  Appendix  D  1.) 
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^.  New  London  Harbor^  Connecticut, — New  London  Harbor,  which 
comprises  the  lower  3  miles  of  the  Thames  River,  has  a  navigable 
width  of  one-quarter  to  1|  miles  and  depth  of  26  feet  or  more  in 
the  main  channel  from  Long  Island  Sound  to  the  railroad  draw- 
bridge which  crosses  the  river  above  the  New  London  dock  front. 
This  channel,  especially  opposite  New  London,  follows  the  east  bank. 
Between  it  and  the  city  docks  is  a  nearly  level  area  having  a  general 
depth  of  10  to  15  feet.  Before  improvement  part  of  the  docks  was 
accessible  to  vessels  of  16  to  18  feet  draft  at  high  tide  only. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  provides  for  dredging  and  maintaining  a  ship  channel  400  feet 
or  more  in  width,  23  feet  deep,  and  about  6,000  feet  long.  This  chan- 
nel leaves  the  deep  water  of  the  river  opposite  Fort  Trumbull  on  the 
west  side,  skirts  the  water  front  of  the  city,  including  that  of 
Winthrop  Cove  to  the  Central  Vermont  .Railroad  bridge  and  the 
east  side  of  the  Central  Vermont  dock,  and  joins  the  natural  deep 
channel  at  a  distance  of  about  4,000  feet  upstream  from  the  point  of 
beginning.  The  estimated  cost  of  the  improvement  was  $145,000,  and 
$1,000  per  annum  for  maintenance.  For  map  see  House  Document 
No.  392,  Fifty-sixth  Congress,  first  session. 

Up  to  June  30,  1907,  $133,850.92  had  been  expended  on  the  project. 

The  project  dredging  was  completed  under  a  continuing  contract 
in  October,  1904.  This  comj^leted  the  project  except  at  two  small 
areas  of  ledge  rock  in  the  Fort  Trumbull-Shaws  Cove  arm  of  the 
channel,  where  there  were  depths  of  about  18  feet,  and  at  a  part  of 
a  city  pipe  sewer  crossing  the  middle  of  the  dredged  channel,  where 
the  least  depth  was  21.6  feet.  The  rock  in  the  channel  was  removed 
in  1907.  A  draft  of  23  feet  can  be  carried  to  opposite  all  the  prin- 
cipal docks.  The  additional  work  proposed  is  to  maintain  the 
improvement. 

The  effect  of  this  improvement  has  been  to  materially  reduce 
freight  rates. 

The  mean  range  of  tide  is  2.6  feet. 

Under  a  modification  of  the  existing  Thames  River  project,  adopted 
in  1892,  Shaws  Cove,  a  branch  of  3few  London  Harbor,  has  been 
dredged  to  12  feet. 

The  tonnage  of  this  port  for  the  year  1906,  principally  coal,  build- 
ing material,  oil,  and  steamboat  freight,  and  exclusive  of  that  per- 
taining to  Shaws  Cove  and  Thames  River,  was  697,139,  valued  at 
$14,036,327.33,  an  increase  of  19,285  tons  over  that  reported  for  1905. 

July  1.  190f),  balance  unexpended $14,343.09 

June  30,  1907,  amount  expended  during  flscal  year,  for  works  of 

Improvement ..     1,194.91 

Julv  1,  1907,  balance  unexpendeil 13,149.08 

July  1,  1907,  outstanding  liabilities 7,  (US.  75 

July  1,  1907,  balance  available ..   5,503.33 

(See  Appendix  D2.) 

3,  Thames  River^  Connectimt, — This  is  a  tidal  stream  from  Nor- 
wich, Conn.,  the  head  of  navigation,  to  Lon^  Island  Sound,  a  dis- 
tance of  15  miles.  For  4  miles  below  Norwich  the  natural  depths 
were  6  feet  or  more  at  low  water  with  widths  of  400  to  1,000  feet.  Be- 
low this  point  depths  were  13  feet  or  more  and  widths  800  to  3,000  feet 
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The  original  project,  adopted  in  1836,  provided  for  a  channel  11  * 
feet  deep  at  low  water,  to  be  secured  by  dredging  and  building  dikes. 
On  this  project  $40,300  had  been  expended  when,  iji  1839,  work  was 
stopped,  the  project  not  having  been  completed. 

The  existing  project,  adopted  June  23,  1866,  and  modified  in  1879, 
1882,  1888,  1892,  and  1907,  is  to  dredge  and  build  training  walls  to 
secure  a  channel  200  feet  wide  with  depths  of  20  feet  from  New 
London  to  Allyns  Point  and  14  feet  thence  5  miles  to  Norwich ;  also 
to  dredge  Shaws  Cove  at  New  London  to  a  depth  of  12  feet.  Esti- 
mates of  cost  were  $473,870  for  construction  and  $9,500  annually  for 
maintenance. 

Up  to  June  30,  1907,  $443,734.78  had  been  expended  on  this  project 
and  its  modifications,  of  which  $25,093.31  had  been  applied  to  main- 
tenance. The  proposed  training  walls  had  been  completed;  a  chan- 
nel had  been  completed  to  Allyns  Point,  200  feet  in  width  and  16 
feet  in  depth ;  thence  to  Norwich  the  project  depth  of  14  feet  had  been 
secured  in  a  channel  varying  in  width  from  100  to  200  feet ;  and  the 
proposed  dredging  in  Shaws  Cove  had  been  completed.  The  upper 
portion  of  the  channel  was  redredged  for  maintenance  during  the  year. 

Mean  range  of  tide  is  2.6  feet  at  New  London  and  3.1  feet  at 
Norwich. 

With  the  balance  on  hand  it  is  proposed  to  complete  the  project. 

Commerce  at  Allyns  Point  is  coal,  and  at  Norwicn  and  intermediate 
landings  it  is  mainly  coal,  lumber,  cotton  and  wool,  and  steamboat 
freight.  The  tonnage  for  1906  was  427,503,  valued  at  $2,788,754.76, 
including  20,829  tons,  valued  at  $126,912.70,  for  Shaws  Cove  com- 
merce. 

The  work  done  has  reduced  the  cost  of  transportation  by  enabling 
freight  to  be  brought  in  vessels  of  16  and  18  foot  draft  instead  of  8* 
foot  draft.  The  river  commerce  of  the  present  day  could  not  be  car- 
ried except  for  the  increased  depths  thus  obtained. 

The  modification  of  project  adopted  by  act  of  March  2,  1907,  is 
printed  in  House  Document  No.  265,  Fifty-ninth  Congress,  second 
session. 

July  1.  100<;,  balance  imexi)ended ^27,407.76 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     30, 000.  00 

57,  407.  76 
June  80,  1907,  amount  expendeil  durinj?  fiscal  year : 

For  works  of  improvement ^0,641.01 

For  maintenance  of  improvement 0,001.53 

13,  .542.  54 

July  1,  1007,  balance  unexpended 43,865.22 

July  1,  1007,  outstanding  liabUities 4.101.30 

July  1,  1007,  balance  available 30,073.83 

July  1,  1007,  amount  covered  by  uncompleted  contracts 9,673.83 

(See  Appendix  D  3.) 

4.  Connecticut  Rioer  between  Hartford^  Conn,^  and  Holyoke^ 
Mass, — This  portion  of  the  river  is  34  miles  long,  and  is  naturally 
divided  into  three  distinct  sections.  From  Hartford  to  the  foot  of 
Enfield  Rapids,  lOi  miles,  the  river  has  a  gentle  slope  with  a  sandy, 
shifting  bottom;    from  the  foot  to  the  head  of  Enfield  Rapids,  5^ 

ENQ  1907 1 
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miles,  the  total  fall  at  low  water  is  32  feet,  and  the  bed  of  the  river  is 
largely  rock;  from  Enfield  Falls  to  Holyoke,  18  miles,  the  river  is  of 
moderate  width,  gentle  slope,  fair  depth,  and  stable  bottom. 

In  its  original  condition  the  lower  section  had  a  navigable  depth 
of  2  feet  or  less  at  low  water;  the  second  section  could  be  navigated 
upstream  only  w  ith  great  difficulty  and  only  by  boats  of  shallow  draft, 
and  the  third  section  was  navigable  by  boats  drawing  4  to  5  feet  ot 
water. 

At  Enfield  Rapids  a  canal  with  locks  80  feet  in  length  and  18  feet 
in  width,  designed  for  boats  with  draft  of  about  3  feet  at  low  water, 
has  been  constructed  by  private  enterprise  as  part  of  a  water-power 
development  scheme. 

Prior  to  June  30,  1898,  $93,059.70  was  expended  in  the  construction 
of  wing  dams  and  dredging  to  provide  a  temporary  improvement 
below  Enfield  Rapids,  and  in  extensive  surveys  and  examinations 
which  were  made  with  a  view  to  permanent  improvement  of  the  whole 
stretch  from  Hartford  to  Holyoke. 

A  complete  history  of  the  improvement  of  this  section  of  the  river, 
with  maps  and  plans,  is  given  in  the  report  of  the  Chief  of  Engineers 
for  1878,  pages  248-391. 

No  work  of  improvement  has  been  carried  on  in  this  section  of  the 
river  since  1886. 

Examinations  and  surveys  with  a  view  to  future  permanent  im- 
provement have  been  made  under  the  river  and  harbor  acts  of  June 
3,  1896,  June  13,  1902,  and  March  3,  1905.  The  Board  appointed  by 
authority  of  the  last-named  act  suggested  three  plans  of  improvement 
other  than  those  which  had  been  already  reported  upon.  One  of  these 
plans  provided  for  dredging,  the  use  of  wing  dams  and  training  walls, 
and  rock  excavation  from  Hartford  up  to  a  point  alx)ve  the  mills  at 
Windsor  Locks;  thence  by  a  new  lock  and  the  upper  portion  of  the 
existing  canal,  and  thence  to  Holyoke,  at  a  cost  or  $1,465,600.    This 

Elan  was  approved  by  the  Board  of  Engineers  for  Rivers  and  Har- 
ors,  provided  that  all  rights  claimed  to  be  infringed  by  this  work 
should  be  ceded  to  the  United  States  without  cost.  The  amount  ex- 
pended on  this  survey  was  $22,838.47. 

The  appropriation  of  March  2,  1907,  is  for  the  purpose  of  investiga- 
tion and  further  examination,  in  connection  with  the  recommendation 
of  the  Board  of  Engineers  for  Rivers  and  Harbors  referred  to,  to 
determine  what  rights  may  be  infringed  and  if  they  can  be  obtained 
without  cost  to  the  United  States. 

To  June  30,  1907,  the  amount  expended  from  the  appropriation  of 
March  2, 1907,  was  $33.05. 

No  permanent  benefit  has  resulted  from  the  w^ork  thus  far  done. 

July  1.  1000,  balance  iniexi)emle<l .$0,101.83 

Amount  appropriated  by  river  and  harl)or  act  approved  March  2,  1007.     5,  000.  00 


14,101.83 
June  30,  1007,  amount  expende<l  during  fiscal  year,  for  works  of  im- 
provement    _   -  -   .  :{3. 05 


July  1,  1007,  balance  unexi)ended.-  -  .         _-  14,068.78 

July  1,  1907.  outstanding  liabilities-       ..^         20.00 


July  1.  1007,  balance  available 14, 04a  78 

(See  Appendix  D  4.) 
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5.  Connecticut  River  below  Hartford^  Conn, — The  part  of  the  river 
under  improvement  is  50  miles  long  from  Long  Island  Sound  to 
Hartford.  Beyond  Hartford  the  river  is  navigable,  by  means  of 
a  small  private  canal  at  Windsor  Locks,  Conn.,  34  miles  to  Holyoke, 
Mass.,  although  the  navigation  is  limited  by  reason  of  low  fixed 
bridges  and  the  inadequacy  of  the  canal.  Before  beginning  improve- 
ment below  Hartford  the  available  depth  over  Saybrook  bar  at  the 
mouth  of  the  river  was  7  feet,  and  thence  to  Hartford  at  the  shoalest 
of  the  river  bars  about  5  feet. 

The  original  project,  adopted  in  1836,  provided  for  the  removal  of 
the  Saybrook  bar  by  dredging.  Up  to  1843  an  11  to  12  foot  channel 
had  been  dredged  50  feet  wide  and  1,500  feet  long,  at  a  cost  of 
$23,471.57.  No  further  work  was  done  until  1870,  by  which  time  the 
dredged  channel  had  been  nearly  obliterated  by  storms  and  freshets. 

The  present  project,  adopted  in  1870  and  modified  in  1873,  1880, 
1887,  and  1890,  provides  for  completing  tw'o  jetties  at  the  Saybrook 
bar  to  a  height  of  5  feet  above  high  water,  with  top  width  of  6  feet 
and  side  slopes  of  1  on  1 ;  raising  the  training  w  all,  nearly  3,700  feet 
long,  at  the  Hartford  bars  as  may  be  found  necessary  by  experience, 
but  not  to  exceed  15  feet  above  low  water;  dredging  the  channel 
between  the  jetties  to  12  feet  depth  and  width  of  400  feet  and  main- 
taining the  channel  by  annual  dredging  at  the  various  river  bars  to 
about  10  feet  depth  at  mean  low  water  and  to  a  width  as  near  100 
feet  as  practicable,  at  an  estimated  cost — 

For  annual  dredging $10,000 

Ck)mpleting  Saybrook  jetties 00,000 

Dredging  channel  between  them 20,000 

Raising  Hartford  dilse 50,000 

Total 140,000 

For  scope  and  history  of  the  modifications  see  pages  120  and  121, 
Annual  Report  of  the  Chief  of  Engineers,  1900. 

The  act  of  June  13,  1902,  authorized  an  expenditure  of  $1,000  for 
removal  of  obstructions  at  mouth  of  Salmon  River,  a  tributary  to  the 
Connecticut  River. 

Up  to  June  30,  1907,  $541,404.45  had  been  expended  on  this  project, 
of  which  $309,729.40  had  been  applied  to  maintenance. 

The  maintenance  of  the  river  bar  channels  by  annual  dredging  has 
been  held  paramount  in  the  project.  Available  funds  heretofore 
have  not  been  suflScient  for  enlarging  the  jetties  or  dike  or  for  dredg- 
ing at  Saybrook  bar.  The  jetties  have  maintained  a  channel  nearly 
12  feet  deep,  of  narrow  width,  and' annual  dredging  at  the  river  bars 
has  generally  kept  a  half -width  channel  open  so  that  Hartford-New 
York  steamers  and  barges  drawing  from  9  to  11  feet,  according  to  the 
river  stage,  have  been  out  little  detained,  and  then  only  at  summer 
low  river  and  before  completion  of  the  annual  dredging.  The  maxi- 
mum draft  which  could  be  carried  at  mean  low  water  over  the  shoal- 
est river  bar  on  June  30,  1907,  was  10  feet.  The  mean  rise  of  tide 
is  3.6  feet  at  Saybrook  jetties  and  on  low  river  1.5  feet  at  Hartford. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rockv  Hill 
and  of  Saybrook  bar  are  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1885,  page  636.  The  river  from  the  Sound  to  Hart- 
ford is  shown  on  Coast  Survey  charts  253-256. 
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The  tonnage  for  the  year  1906  amounted  to  440,024  tons,  mainly 
coal,  lumber,  building  materials,  and  miscellaneous  steamboat  freight, 
valued  at  $11,531,040. 

The  work  done  has  reduced  freights  to  Hartford  and  lower  river 
ports  materially.  Without  the  improvements  there  could  be  but 
little  freight  traffic  on  the  river. 

The  available  balance  will  be  applied  to  maintenance  and  continu- 
ing work  on  the  approved  project. 

Notice,  dated  June  11,  1907,  was  served  on  the  New  York^  New 
Haven  and  Hartford  Railroad  Company  requiring  removal  of  its  old 
bridge  over  Connecticut  River  at  Old  Saybrook  and  Old  Lyme, 
Conn.,  pursuant  to  the  provisions  of  section  7  of  act  of  Congress 
approved  April  7,  1904,  the  said  structure  to  be  entirely  removed  by 
December  31,  1908. 

July  1,  190G,  balance  unexpended $27,908.4.5 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     40. 000.  00 

67,  908.  45 
June  80,  1907,  amount  exi)ende<l  during  fiscal  year : 

For  works  of  Improvement $4,576.20 

For  maintenance  of  improvement 8,038.27 

12, 614.  47 

July  1,  1907.  I)alance  unexi)ended 55,293.98 

July  1,  1907,  outstanding  liabilities 2,552.^3 

July  1,  1907,  balance  available 52,  741.  a5 

July  1.  1907,  amount  covered  l)y  uncompleted  contracts 7,480.99 

Amount  (estimated)  required  for  completion  of  existing  project 80,000.00 

(See  Appendix  D  5.) 

6,  Ilarhor  of  refuge  at  Duck  Island  II arbor ^  Conn. — Duck  Island 
Harbor  is  a  bav  on  the  north  shore  of  Long  Island  Sound  about  7 
miles  west  of  the  mouth  of  the  Connecticut  River  and  midway  be- 
tween the  harbors  of  New  London  and  New  Haven. 

The  project  for  this  improvement,  adopted  by  the  act  of  September 
19,  1890,  provides  for  the  construction  of  three  riprap  breakwaters  of 
3,000,  1,750,  and  1,130  feet  length,  respectively,  inclosing  and  shelter- 
ing: an  area  of  about  115  acres,  with  two  entrances.  The  project 
height  of  the  breakwaters  is  10  feet  above  low  water,  with  crown  of 
10  feet  and  slopes  of  2  on  3  outside  and  1  on  1  inside.  The  estimated 
aggregate  cost  is  $403,540.  For  map  see  Annual  Report  of  the  Chief 
or  Engineers  for  1887,  page  644. 

To  June  30,  1907,  $110,309.25  had  been  expended,  of  which 
$5,334.10  was  for  maintenance,  and  2,770  linear  feet  of  the  west 
breakwater  had  been  built,  but  with  reduced  cross  section,  extending 
westwardly  from  Duck  Island  to  a  low-water  depth  of  17  feet.  The 
mean  rise  of  tide  is  3.8  feet. 

The  commerce  to  be  benefited  by  this  improvement  is  the  passing 
commerce  of  Long  Island  Sound,  which  may  find  it  necessary  or  con- 
venient to  seek  shelter  at  this  locality.  Its  value  can  not  be  satisfac- 
torily estimated.  From  February  1  to  June  23, 1907,  327  vessels  were 
reported  as  using  the  harbor  of  refuge. 
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July  1,  1906,  balance  unexpended $867.90 

Amount  recovered  from  defaulting  contractor 3,024.85 

July  1,  1007,  balance  unexpended 3.802.75 

Amount  (estimated)  required  for  completion  of  existing  project 340,540.00 

(See  Appendix  D  6.) 

7.  Branford  Harbor^  Connecticut, — Branford  Harbor  consists  of 
three  distinct  parts:  The  outer  harbor,  approximately  1  mile  wide 
and  three-quarters  of  a  mile  deep ;  the  inner  harbor,  about  half  a  mile 
in  diameter,  separated  from  the  outer  harbor  by  a  series  of  rocks,  the 
principal  ones  of  which  are  known  as  "The  Mermaids;"  and  the 
river,  which  empties  into  the  inner  harbor  from  the  northeast.  The 
natural  low-water  depths  when  improvement  began  were:  At  the 
outside  of  the  outer  harbor,  15  to  16  feet,  gradually  shoaling  to  8  feet 
near  "The  Mermaids;"  through  the  inner  harbor  from  "The  Mer- 
maids" to  the  mouth  of  the  river,  7  to  8  feet;  up  the  river  for  a 
distance  of  1  mile,  nearly  to  the  lower  docks,  12  feet  or  more.  From 
the  lower  to  the  upper  docks  the  channel  gradually  shoaled  and  nar- 
rowed so  that  the  controlling  depth  was  less  than  6  feet  and  the  width 
25  to  50  feet.  At  the  upper  dock  the  stream  is  crossed  by  an  earthen 
causeway,  in  which  there  is  a  small  drawbridge  which  is  rarely 
opened,  although  the  stream  is  navigable  for  small  craft  to  a  fixed 
bridge  about  one-half  mile  above.  Since  the  adoption  of  the  present 
project  a  very  general  and  uniform  shoaling  of  1  to  2  feet  has  taken 
place  in  the  inner  harbor,  so  that  the  controlling  depth  between  "  The 
Mermaids  "  and  the  mouth  of  the  river,  the  shoalest  place  in  the 
channel,  is  now  only  about  6  feet. 

The  original  and  present  project,  adopted  by  the  act  of  June  13, 
1902,  and  modified  by  the  act  of  March  2,  1907,  provides  for  an 
8J-foot  channel  100  feet  wide  in  the  upper  part  of  the  river  between 
the  lower  and  upper  docks  and  through  the  shoals  at  the  mouth  of 
the  river,  at  an  estimated  first  cost  of  $13,000.  A  report  of  a  survey 
is  given  in  the  Annual  Report  of  the  Chief  of  Engineers,  1901,  page 
1189  et  seq.  A  channel  of  full  project  depth  and  75  to  100  feet 
wide  has  been  dredged  from  the  8^-foot  curve  below  the  lower  dock 
upstream  to  the  upper  docks.  This  work  greatly  facilitates  the 
navigation  of  the  upper  part  of  the  harbor,  but  the  above-named 
shoaling  at  the  mouth  of  the  river  prevents  the  full  benefit  of  the 
increased  depth  in  the  upper  portion  of  the  channel.  The  maximum 
depth  that  could  be  carried  June  30,  1907,  from  the  entrance  of  the 
harbor  to  the  head  of  the  projected  channel  was  6  feet,  and  through 
the  improved  portion  of  the  channel  8J  feet.  The  mean  rise  of  tide 
is  6  feet. 

The  effect  of  this  improvement  has  been  to  reduce  freight  rates. 

The  amount  expended  on  this  project  to  June  30,  1907,  was 
$4,873.44,  of  which  $13.16  was  for  maintenance. 

The  commerce  of  this  harbor  is  mainly  coal,  iron,  and  molding 
sand.  The  tonnage  for  the  year  1906  amounted  to  25,960,  valued  at 
$193,471.76,  a  decrease  of  4,012  tons  from  that  of  1905. 

The  available  balance  will  be  applied  to  completion  of  the  approved 
project  and  maintenance  of  the  improvement. 
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July  1.  1906,  balance  unexpended $3,139.72 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907.     5, 000.  00 

a  139.  72 
June  30,  1007,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 13. 16 

July  1,  \901,  balance  unexpendeil 8,126.56 

July  1,  1907,  outstanding    liabilities 2,330.^5 

July  1,  1907.  balance    available 5,795.61 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3,075.00 

(See  Appendix  D  7.) 

S,  Xew  Haven  Harbor^  Connecticut. — New  Haven  Harbor  is  formed 
by  a  bay  on  the  north  side  of  Long  Island  Sound,  which  extends  in- 
land about  4  miles  and  is  from  1  to  2  miles  wide.  Mill  and  Quinnipiac 
rivers,  navigable  for  about  1  and  3  miles,  respectively,  above  tlieir 
mouths,  empty  into  the  head  of  the  harbor  from  the  north<Mst.  The 
original  available  low-water  depth  from  the  wharves  to  Cranes  bar, 
one-third  way  down  the  harbor,  was  9  feet ;  thence  to  Fort  Hale,  half- 
way down,  it  was  16  feet  or  over.  Below  Fort  Hale  was  a  broad  bar 
of  soft  mud  extending  across  the  channel,  with  available  depth  of  13 
feet.  The  harbor  entrance  wa.^  partly  obstructed  by  several  sunken 
rocks.  In  Quinnipiac  River  the  available  low-water  depth  was  about 
4  feet,  and  in  the  west  branch  of  Mill  River  about  5  feet  to  the  hviad  of 
the  present  projected  improvement.  Above  this  point  both  rivers  are 
for  the  most  part  available  for  navigation  only  at  high  tide.  The 
entire  east  branch  of  Mill  River  ran  nearly  bare  at  low  tide. 

In  1870  a  project  was  adopted  for  removal  of  sunken  rocks  at  the 
harbor  entrance.  This  work  was  not  continued  after  1875,  when  the 
harbor  breakwaters  were  first  proposed.  In  1871  the  project  was 
extended  to  include  deepening  the  harbor  channel,  the  proposed  depth 
and  width  being  modified  from  time  to  time  as  appropriations  were 
made  until  1890,  when  the  project  provided  for  a  channel  16  feet  deep 
and  from  400  to  700  feet  wide  from  Long  Island  Sound  to  the  head 
of  the  harbor  and  for  a  dike  to  contract  the  channel  across  Fort  Hale 
bar,  at  a  total  estimated  cost  from  beginning  of  $348,000.  Thiis 
project  was  nearly  completed,  the  deficiencies  being  in  the  len^h  of 
channel  arm  of  the  dike,  which  was  about  two-thirds  the  projected 
length,  and  in  the  width  of  the  channel  across  Fort  Hale  bar,  which 
was  onlv  200  feet  wide.  The  total  amount  expended  on  these  projects 
was  $325,605.66. 

The  hist  project,  which  was  adopted  by  the  act  of  March  3,  1899, 
provided  for  a  channel  20  feet  deep,  400  feet  wide,  and  4  miles  long, 
from  Long  Island  Sound  to  Canal  dock:  thence  of  same  depth,  300 
feet  wide,  one-half  mile  to  Tomlinson  bridge;  three  anchorage  basins 
below  Tomlinson  bridge  of  20,  16,  and  12  feet  depths;  a  channel  up 
the  Quinnipiac  River  200  feet  wide  and  12  feet  deep  to  Grand  avenue, 
and  a  channel  up  the  Mill  River  12  feet  deep  and  200  feet  wide  to  the 
junction  of  the  two  branches  above  Chapel  street  and  thence  12  feet 
deep  and  75  fc^t  wide  up  each  branch  to  Grand  avenue.  The  act  of 
March  3,  1809,  making  the  first  appropriation  for  this  project,  limited 
it  to  the  portion  below  Tomlinson  bridge,  but  the  act  of  June  13, 1902, 
authorized  the  extension  to  the  part  above  Tomlinson  brid^,  pro- 
vided the  cost  should  not  exceed  $345,000,  the  amount  authorized  by 
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the  act  of  1899.  The  above  project,  including  the  imjprovement  of  the 
Quinnipiac  and  Mill  rivers,  except  that  part  of  the  Ouinnipiac  River 
between  Ferry  street  and  Grand  avenue,  was  completed  April  26, 
1904,  mainly  under  continuing  contract,  and  a  channel  8  feet  deep  and 
50  feet  wdde  dredged  in  the  Quinnipiac  River  between  Ferry  street 
and  Grand  avenue.  The  total  appropriated  for  the  project  adopted 
by  the  act  of  1899  amounts  to  $280,073.90,  being  less  tnan  the  author- 
ized cost  of  the  project  by  $64,926.10. 

Mill  River,  where  the  worst  shoaling  has  taken  place,  was  re- 
dredged  during  the  past  year. 

For  reference  to  maps  and  further  details  regarding  the  harbor  and 
projects,  see  Annual  Report  of  the  Chief  of  Engineers,  1904,  page  94. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  was  $289,999.13,  of  which  $16,792.92 
was  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1907,  through 
the  main  channel  to  Tomlinson  bridge  was  19  feet  at  mean  low  tide; 
above  Tomlinson  bridge  the  maximum  low-water  draft  which  could 
be  carried  up  Mill  River  to  Grand  avenue  bridge  was  12  feet  in  both 
branches;  up  Quinnipiac  River  to  Ferry  street  bridge,  12  feet,  and 
from  Ferry  street  bridge  to  Grand  avenue  a  little  more  than  6  feet. 
The  mean  rise  of  tide  is  5.7  feet  at  entrance  to  the  harbor  and  6.6 
feet  at  Tomlinson  bridge. 

The  work  done  has  enabled  deeper-draft  vessels  to  use  the  harbor 
than  was  formerly  possible,  with  the  resulting  reduction  of  freight 
rates  due  to  the  larger  vessels  and  increased  facilities  for  handling 
freight  made  possible  thereby. 

The  commerce  of  New  Haven  Harbor  is  mainly  in  coal,  steamboat 
freight,  shellfish  and  shells,  lumber,  steel  billets,  and  pig  iron.  The 
tonnage  for  the  calendar  vear  1906  was  1,847,633  tons,  valued  at 
$45,873,106.76,  a  decrease  of  278,599  tons  from  that  reported  for  1905. 

July  1,  1906,  balance  unexpended $9,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907-  10, 000.  00 

19, 000. 00 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 620.  89 

July  1,  1907,  balance  unexpendeil 18,379.11 

July  1,  1907,  outstanding  liabilities 9,952.84 

July  1.  1907,  balance  available 8,426.27 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5,461.81 

Amount  (estimated)  required  for  completion  of  existing  project 64,926.10 

(See  Appendix  D  8.) 

9.  BreakwaterH  at  New  Haven^  Conn, — The  original  and  existing 
project  for  this  work,  authorized  by  act  of  March  3,  1879,  and  ap- 
proved January  31,  1880,  and  modified  by  act  of  September  19,  1890, 
in  accordance  with  plans  given  in  Annual  Report  of  the  Chief  of 
Engineers,  1889,  page  678,  is  to  make  a  harbor  of  refuge  at  the 
entrance  to  New  Haven  Harbor  by  constructing  four  breaKwaters — 
one  3,300  feet  long,  extending  from  Southwest  ledge  to  Quixes  ledge; 
one  5,000  feet  long,  extending  from  a  point  1,000  feet  north  54°  east 
from  Ludington  rock,  in  a  direction  south  54°  west  across  the  rock; 
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one  about  4,200  feet  long,  extending  northwesterly  from  a  point  6,000 
feet  south  54°  west  from  Ludington  rock,  and  one  about  1,200  feet 
long,  extending  southwesterly  from  Morgan  Point  on  the  east  side  of 
the  harbor  entrance — the  cross  section  of  all  these  breakwaters  to  be 
12  feet  wide  on  top  and  6  feet  above  mean  high*  water,  with  outer 
slope  1  on  2  and  inner  slope  1  on  1.  The  estimated  cost  from  the 
beginning,  in  1880,  was  $2,151,134.  The  anchorage  which  will  be 
sheltered  by  the  breakwaters  exceeds  2,000  acres  and  has  depths  of 
9  to  2G  feet.     The  mean  rise  of  tide  is  5.7  feet. 

For  original  report  on  project,  see  Annual  Report  of  Chief  of 
Engineers,  1880,  page  449  et  seq.,  and  for  modification  of  project  and 
maps  showing  the  location  of  the  breakwaters  as  contemplated  under 
the  existing  project  see  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  page  078  et  seq. ;  1890,  pages  024  and  625,  and  1896,  page  702. 

At  the  close  of  the  fiscal  year  the  breakwater  from  Southwest  ledge 
to  Quixes  ledge  had  been  completed  3,450  feet  long,  and  4,500  feet  of 
the  Ludington  rock  and  1,805  feet  of  west  breakwater  had  been  built, 
but  with  steeper  slopes  than  called  for  by  the  project.  The  total 
expenditure  to  June  30,  1907,  was  $878,698.43,  of  which  $4,223.51  was 
for  maintenance. 

The  commerce  now  benefited  and  to  be  further  benefited  by  this 
work  is  mainly  the  passing  commerce  of  Long  Island  Sound.  The 
projected  breakwaters  provide  also  an  outer  anchorage  for  vessels 
bound  to  and  from  New  Haven  and  help  to  protect  the  entrance  to 
New  Haven  Harbor  proper  from  seas  and  to  diminish  channel  filling. 
For  the  calendar  year  1906  some  5,050  vessels  sought  refuge  behind 
the  breakwaters.  The  additional  work  proposed  is  for  extension  of 
benefit  to  commerce. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  continuing  construction  of  the  west  breakwater  and  to 
maintenance. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  prosecution  of  this  work  in  the  sum  of  $150,000,  yet  to 
be  appropriated. 

July  1.  190r>,  balance  unexpended $642.42 

Amount  appropriated  by  river  and  harbor  act  approveil  March  2, 

1907 100,  000.  00 


100,  042.  42 


June  30,  1907,  amount  expendeil  during  fiscal  year,  for  mainte- 
nance of  improvement 340.85 


July  1,  1907,  balance  unexr>ended 100,301.57 

July  1,  1907,  outstanding  liabilities 12.50 


July  1,  1907,  baiam^e  available 100.289.07 


July  1,  1907,  amount  covered  by  uncompleted  contracts 222,  7oO.  00 

Amount  (estimated)  required  for  completion  of  existing  project..  1,172,134.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexi)ended  July   1,   1907 150,000.00 

Submittal  in  compliance  with  reiiuirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  D  9.) 
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10,  West  River^  Connecticut, — This  river  lies  between  the  city  of 
New  Haven  and  the  town  of  West  Haven.  The  head  of  navigation 
is  at  a  railroad  bridge  about  one-half  mile  upstream  from  the  Kim- 
berly  Avenue  Bridge.  About  500  yards  below  this  drawbridge  the 
river  widens  into  a  shallow  bay  and  joins  New  Haven  Harbor  south 
of  Oyster  or  City  Point.  The  natural  channel,  about  2,000  yards 
long  through  the  middle  of  the  bar,  carried  less  than  3  feet  at  its 
shoalest  part.  A  channel  leading  from  the  harbor  to  docks  at 
Oyster  Point  had  a  controlling  depth  of  4.5  feet,  but  between  Oyster 
Point  and  the  channel  along  the  West  Haven  docks  was  a  wide  flat 
nearly  bare  at  low  tide.    The  mean  rise  of  tide  is  about  6.2  feet. 

The  project  adopted  by  the  river  and  harbor  act  of  March  3,  1905, 
provided  for  a  9-ioot  channel,  100  feet  wide,  from  the  downstream 
comer  of  the  16-foot  anchorage  basin  of  New  Haven  Harbor,  via 
Oyster  Point  and  the  dock  frontage  of  West  Haven,  to  Kimberly 
Avenue  Bridge,  at  a  cost  of  $38,500,  and  $500  for  annual  maintenance. 

On  June  30,  1907,  a  low-water  draft  of  9  feet  could  be  carried  from 
the  16-foot  anchorage  basin  in  New  Haven  Harbor  upstream  through 
the  Kimberly  Avenue  Bridge  to  the  railroad  bridge  above.  The 
railroad  briclge  is  a  closed  bridge,  and  no  navigation  is  practicable 
above  this  point  except  by  small  unmasted  vessels. 

The  report  of  survey  of  West  River  is  published  at  page  996  and 
following.  Annual  Report  of  the  Chief  or  Engineers,  19(5,  and  the 
survey  map  is  printed  in  House  Document  No.  73,  Fifty-eighth 
Congress,  second  session. 

Up  to  June. 30,  1907,  $36,634.83  had  been  expended  on  the  project, 
and  a  channel  of  project  dimensions  had  been  completed. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

The  principal  articles  of  commerce  are  coal,  oysters  and  shells,  and 
building  material.  The  tonnage  for  the  calendar  year  1906  was 
128,820,  valued  at  $1,147,816.99. 

July  1,  190G,  balance  unexpended $31,715.78 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

Improvement 29,  850. 61 

July  1,  1907.  balance  unexpended 1.80r».  17 

July  1,  1907,  outstanding  liabilities 1,865.17 

(See  Appendix  D  10.) 

11,  Milford  Ilarhor^  Connecticut, — This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  and  consists  of  a  broad,  open  bay,  from 
the  head  of  which  a  small  tidal  stream  extends  nearly  a  mile  inland 
to  the  head  of  navigation.  The  original  depth  on  the  bar  in  the  bay 
at  the  mouth  of  the  river  was  less  than  2  feet.  In  parts  of  the  river 
the  channel  ran  nearly  bare.    The  mean  rise  of  tide  is  about  6.2  feet. 

The  original  project,  adopted  under  the  act  of  June  23,  1874,  pro- 
vided for  a  riprap  breakwater  890  feet  long  from  Welchs  Point,  on 
the  east  side  of  the  mouth  of  the  harbor,  protection  of  the  bhiffs  on 
the  east  shore  from  erosion  by  means  of  small  stone  jetties,  a  jetty 
on  the  east  side  to  maintain  the  river-bar  channel,  and  dredging  a 
channel  4  feet  deep  and  100  feet  wide  across  the  bar,  the  whole  esti- 
mated to  cost  $85,000.  This  project  was  modified  in  1878  and  1879 
to  provide  for  extending  the  4-ioot  channel  GO  feet  wide  upstream 
to  the  town  docl^  and  for  a  training  dike  off  Bums  Point,  on  the  west 
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side  of  the  river  channel,  nearly  at  right  angles  to  the  east-side  jetty. 
The  project  thus  modified  was  completed  in  1880,  except  that  the  outer 
breakwater  was  not  built,  being  aeemed  unnecessary  in  view  of  the 
provision  of  a  harbor  of  refuge  at  New  Haven.  Under  the  act  of 
June  14,  1880,  a  project  was  adopted  for  the  extension  of  the  4-foot 
channel,  40  feet  wide,  upstream  to  the  Straw  Works  wharf,  and  under 
the  act  of  August  2,  1882,  a  revised  project  was  adopted  which  pro- 
vided for  a  channel  8  feet  deep  and  100  feet  wide  across  the  bar  and 
upstream  to  Merwin's  dock,  at  estimated  cost  of  $11,000. 

In  1891  these  projects  were  reported  as  completed  and  no  further 
work  necessarj^^  except  maintenance  of  jetties  and  dredged  channels. 
It  was  stated  m  July,  1895,  that  as  a  result  of  private  dredging  there 
was  a  clear  channel  across  the  bar  12  feet  deep  and  nowhere  less  than 
80  feet  wide.  On  the  previous  projects  $45,500,  and  for  surveys 
$1,000,  were  expended. 

For  further  details  regarding  former  projects  see  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  929,  and  for  report  on  which 
present  project  is  based  see  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  1357  et  seq.  For  map  see  House  Document  No.  280, 
Fifty-sixth  Congress,  first  session. 

The  existing  project,  authorized  by  act  of  June  13,  1902,  for  com- 
pletion at  a  cost  of  $15,000,  consists  in  dredging  and  maintaining  a 
channel  across  the  bar  and  through  the  lower  harbor,  100  feet  wide 
and  10  feet  deep,  to  Merwin's  wharf,  with  an  anchorage  basin  of  same 
depth  of  about  5  acres  area  on  the  east  side  of  the  channel  between 
the  long  dike  and  the  harbor  line  and  a  channel  through  the  upper 
harbor  from  Merwin's  wharf  to  the  Straw  Works  wharf,  90  feet  wide 
and  6  feet  deep.  The  estimated  cost  for  maintenance  was  $1,000 
biennially.  The  first  cost  of  the  improvement  was  subsequently 
ascertained  to  be  $25,000.  The  amount  expended  on  this' project  to 
June  30,  1907,  is  $23,649.62. 

The  6-foot  channel  has  been  extended  upstream  to  a  point  about 
500  feet  above  the  town  dock,  a  portion  of  the  anchorage  basin,  about 
2J  acres  in  area,  adjacent  to  the  10-foot  channel,  dredged,  and  a  basin, 
1.6  acres  in  area,  dredged  on  the  opposite  side  of  the  channel  opposite 
Merwin's  wharf.  Owing  to  ledge  rock  it  was  impracticable  to  com- 
plete this  project  within  the  estimate.  The  work  done  facilitates 
navigation  in  the  lower  part  of  the  harbor,  and  the  extension  of  the 
6-foot  channel  to  the  town  dock  renders  it  practicable  to  land  cargoes 
of  coal  at  this  dock,  which  it  was  formerly  extremely  difficult  to  do. 
The  development  of  the  anchorage  basins  greatly  relieves  congestion 
in  the  lower  part  of  the  harbor,  due  to  the  anchoring  of  small  pleas- 
ure craft  ancl  oyster  schooners  in  that  portion  of  the  harbor. 

On  June  30,  1907,  a  low-water  dratt  of  10  feet  could  be  carried 
over  the  bar  and  up  as  far  as  Merwin's  wharf,  thence  6  feet  draft  to 
a  point  about  500  feet  above  the  town  dock,  and  thence  draft  of  about 
2^  feet  can  be  carried  to  the  Straw  Works  dock.  No  navigation  is 
practicable  above  this  dock. 

The  commerce  of  this  harbor  consists  almost  entirely  of  oysters, 
shells,  coal,  and  fertilizer,  the  former  predominating.  The  tonnage 
for  the  calendar  year  1906  amounted  to  26,815  tons,  valued  at  $395,885, 
an  increase  of  7,585  tons  over  that  reported  in  1905. 
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July  1,  1906,  balance  unexiiended $1,477.88 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 127.  50 

July  1,  1907,  balance  unexi)ended 1,350.38 

(See  Appendix  I)  11.) 

12,  Ilousatonic  River\  Connecticut, — This  is  a  rapid  river  running 
southward  through  Massachusetts  and  Connecticut,  emptying  into 
Long  Island  Sound  east  of  Stratford  Point,  about  5  miles  east  from 
Bridgeport  Harbor.  At  Derby,  13  miles  from  its  mouth,  it  receives 
the  discharge  of  the  Naugatuck  River.  Derby  and  Shelton  are  at  the 
head  of  navigation.  About  a  mile  above  there  is  a  large  power  dam 
across  the  Housatonic  River ;  above  the  pool  of  this  dam  the  river  is 
rocky  and  shoal. 

The  original  depth  on  the  worst  bars  in  the  river  (G  in  number)  was 
from  3.5  to  4.5  feet.  There  was  also  a  bar  across  the  river  mouth, 
with  about  4  feet  depth. 

The  original  project  for  improvement,  adopted  under  the  act  of 
March  3,  1871,  provided  for  a  jetty  at  Sow  and  Pigs  reef;  removing 
Drews  rock ;  a  breakwater  at  the  mouth  of  the  river,  and  making  a 
channel  7  feet  deep,  200  feet  wide  through  the  bar  at  the  mouth  and 
150  feet  wide  in  the  river,  at  total  estimated  cost  of  $404,961.  In  1887 
the  estimates  were  revised  and  a  modification  of  the  project  proposed 
a  breakwater  or  jetty  at  the  mouth  of  the  river  5,750  leet  long,  extend- 
ing about  south-southeast  from  Milford  Beach  3,250  feet;  thence 
parallel  to  and  500  feet  from  the  channel  2,500  feet  farther,  to  the 
12- foot  curve  in  Long  Island  Sound,  the  inner  arm  of  the  jetty  to  be 
3  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1  on  1 ;  the 
outer  arm  to  be  6  feet  above  higli  water,  top  width  12  feet,  outer  slope 
1  on  2,  inner  slope  1  on  1 ;  and  a  channel  7  feet  deep,  200  feet  wide  at 
the  outer  bar  and  100  feet  wide  through  the  river,  at  a  total  estimated 
cost  of  $202,000,  and  $4,000  annually  for  maintenance,  all  in  addition 
to  amount  already  expended.  This  modification  was  adopted  under 
the  act  of  August  11,  1888,  and  work  on  the  breakwater  was  begun 
July  10,  1889.  In  1893  the  project  was  further  modified,  to  provide 
for  building  a  small  dike  in  the  river  below^  Stratford. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
age  616,  and  for  reports  on  various  surveys  and  projects  see  Annual 

eports  of  the  Chiei  of  Engineers  for  1871,  page  781 ;  1887,  Part  I, 
page  607 ;  1888,  Part  I,  page  554. 

The  present  project  for  improvement  is  the  project  of  1871,  subse- 
quently enlarged  or  modified  as  above,  and  the  estimated  cost  from 
the  beginning  is  $275,500. 

Up  to  June  30, 1907,  $252,443.03  had  been  expended  on  this  project, 
of  which  $63,245.39  had  been  applied  to  maintenance.  At  that  date 
the  project  was  completed,  except  that  the  dike  below  Stratford  was 
not  built  to  the  full  projected  length  and  the  outer  arm  of  the  break- 
water was  onl^  about  4  feet  high  above  high  water,  5  feet  wide  on 
top,  and  the  side  slopes  much  steeper  than  called  for  by  the  project. 
A  channel  of  project  dimensions  had  been  dredged  from  the  mouth  of 
the  river  to  Derby,  but  had  deteriorated  from  the  action  of  spring 
freshets  and  been  redredged  from  time  to  time. 


s 
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On  June  30,  1907,  8  feet  draft  could  be  carried  across  the  outer  bar 
and  thence  about  6  feet  to  Derby.  The  mean  rise  of  tide  at  Derbjy  is 
4.2  and  at  the  mouth  of  the  river  about  6.3  feet.  The  work  acne 
has  enabled  vessels  to  enter  the  lower  river  in  safety  instead  of  ivait- 
ing  for  high  tide  in  an  exposed  situation  outside.  A  large  part  of 
the  commerce  could  not  have  been  carried  on  without  the  improved 
channel.  The  navigable  channel  to  Derby  materially  reduces  freight 
rates  at  that  and  adjacent  towns,  as  otherwise  all  freight  would  have 
to  be  handled  by  rail  and  with  no  competition. 

The  commerce  is  largely  in  coal.  A  considerable  quantity  of 
oysters  and  oyster  shells  is  shipped  from  near  the  mouth  of  the  river. 
The  tonnage  for  the  calendar  year  1906  was  54,496,  valued  at 
$298,649.62^  a  decrease  of  13,442  tons  from  that  reported  for  1905. 

The  available  balance  will  be  applied  to  redredging  at  the  bar 
channels,  where  needed,  and  in  continuing  work  on  the  breakwater. 

July  1,  190<5,  balance  unexpended $10,351.70 

Amount  appropriate<l  by  river  and  harbor  act  approved  March  2, 1907.     20, 000.  00 

30, 351.  70 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 10,344.73 

July  1,  liH>7,  balance  unexi)ended 20,006.97 

July  1,  1907,  outstanding  liabilities 17.82 

July  1,  1907,  balance  available 19,989.15 

July  1.  11K)7,  amount  covered  by  uncompleted  contracts 7,650.00 

Amount  (estimated)  required  for  completion  of  existing  projei*t 27,000.00 

(See  Appendix  D  12.) 

13,  Bridgeport  Harbor^  Connecticut, — This  consists  of  a  shallow 
bay,  about  1  mile  wide  at  the  mouth  and  1^  miles  long,  into  the  ex- 
treme northwest  corner  of  which  empties  the  Poquonock  River,  a 
small  tidal  stream  navigable  for  about  1  mile,  and  into  the  northeast 
corner  of  which  another  small  stream  about  three-fourths  of  a  mile 
long,  known  as  Johnsons  River,  empties.  Midway  between  these  two 
streams  is  Yellow  Mill  Pond,  a  tidal  basin  about  1  mile  in  length. 
Black  Rock  Harbor,  now  considered  part  of  Bridgeport  Harbor,  lies 
about  2]  miles  to  the  westward.  Both  harbors  are  inner  portions  of 
a  large  bay  of  Long  Island  Sound  lying  between  the  eastern  part  of 
Stratford  Point  and  Fairfield  reef.  Black  Rock  Harbor  is  about 
one-half  mile  wide  at  the  mouth  and  1  mile  long,  with  two  branches 
at  its  head,  the  east  one  a  mile  long,  known  as  Cedar  Creek,  and  the 
west  one  about  three-fourths  of  a  mile  long,  known  as  Burr  Creek. 
The  original  low -water  depth  on  the  bar  at  the  mouth  of  Bridgeport 
Harbor  was  about  5  feet ;  in  the  Poquonock  River  from  2  to  5  feet. 
In  Johnsons  River  the  bed  of  the  stream  was  nearly  bare  in  its  upper 
half.  Yellow  Mill  Pond  was  generally  4  to  \\  feet  deep  at  high  tide 
and  its  lower  part  bare  at  low  tide.  The  original  depth  in  Cedar 
Creek  was  2  to  4  feet,  and  in  Burr  Creek  the  bottom  was  nearly  drv. 

Congress  appropriated  $10,000  in  1830  and  an,  equal  amount  in 
1852  for  improving  the  main  Bridgeport  Harbor.  These  sums  were 
expended  in  dredging  near  the  mouth  of  the  harbor,  making  channels 
no  to  100  fec»t  wide  and  8  feet  deep  or  more  at  low  tide.    The  depth    * 
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did  not  prove  permanent.  In  1871  and  at  various  times  thereafter 
the  original  project  was  enlarged  to  afford  a  15-foot  main-harbor 
channel,  a  12-foot  channel  200  feet  wide  in  Yellow  Mill  Pond  to 
Stratford  avenue,  a  9-foot  Poquonock  River  channel,  a  12-foot  an- 
chorage, and  to  protect  the  harbor  entrance  by  two  breakwaters,  all 
estimated  to  cost  $285,000.  This  project  was  completed  in  1898, 
except  as  to  capacity  of  the  15-foot  channel. 

The  amount  expended  on  the  projects  above  named  was  $317,848.50. 

At  Black  Rock  Harbor,  between  1836  and  1838,  $21,550  was  ex- 
pended in  building  a  sea  wall  across  a  breach  in  the  southern  part  of 
Fayerweather  Island.  In  1884  a  project  w^as  adopted  for  protecting 
the  upper  part  of  Black  Rock  Harbor  by  a  breakwater  about  one-half 
mile  long  between  Fayerweather  Island  and  the  mainland  and  for 
making  a  6-foot  channel  80  feet  wide  in  Cedar  Creek.  The  channel 
had  been  made,  the  breakwater  built  to  full  length,  but  with  reduced 
cross  section,  and  the  project  was  considered  as  completed  July  1, 
1894.  Subsequently  repairs  were  made  on  the  old  sea  wall  on  Fayer- 
weather Island.  The  amount  expended  for  Black  Rock  Harbor  as  a 
separate  improvement  was  $72,900. 

For  details  of  original  projects  and  their  modifications  see  Annual 
Reports  of  the  Chief  of  Engineers,  1902,  pages  133  and  134,  and  1903, 
pages  116  and  117. 

In  the  act  of  March  3, 1899,  Congress  adopted  a  project  for  Bridge- 
port Harbor  which  provided,  at  an  estimated  cost  of  not  exceeding 
$300,000,  f  or— 

First.  The  main  channel,  18  feet  deep,  300  feet  wide  from  the  outer 
bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Strat- 
ford Avenue  Bridge  across  the  Poquonock  River. 

Second.  Three  anchorage  basins:  One  18  feet  deep,  500  feet  wide, 
and  2,000  feet  long  adjoining  the  main  channel  on  the  west  above 
the  inner  beacon ;  one  12  feet  deep,  500  feet  wide,  and  900  feet  long 
adjoining  the  main  channel  on  the  west  between  the  18-foot  anchorage 
and  Naugatuck  wharf,  and  one  12  feet  deep  at  east  side  of  channel 
between  the  steel  works  point  and  the  lower  bridge. 

Third.  Poquonock  River  channel,  from  the  lower  bridge  to  the 
head  of  navigation,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fourth.  Yellow  Mill  channel,  from  the  main  channel  to  the  head  of 
Yellow  Mill  Pond,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fifth.  Johnsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  IJ  miles,  9  feet  deep  and  100  feet  wide. 

Sixth.  Black  Rock  channel,  from  the  head  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these 
creeks  to  the  head  of  navigation,  with  lengths,  respectively,  of  li^ 
miles  and  one-half  mile,  9  feet  deep,  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel,  and  the  one  connecting  Fayerweather 
Island  with  the  mainland  as  now  built,  and  the  construction  and 
maintenance  of  shore  protection  on  Fayerweather  Island  to  check  the 
shifting  of  the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized,  under  which  work  was  begun  July  9, 
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1900,  and  carried  on,  with  many  interruptions  and  delays,  until  Jan- 
uary 1,  1906,  at  which  time  the  contract  was  61  per  cent  completed. 
On  account  of  the  unsatisfactory  progress,  this  contract  was  annulled 
May  10,  1906,  and  the  work  relet.  Work  under  the  new  contract  was 
commenced  July  25, 1906,  and  completed  May.  17, 1907,  completing  the 
project  as  authorized  in  1899,  except  a  section  of  Burr  Creek,  the 
mner  end  of  Yellow  Mill  channel,  and  the  inner  end  of  Johnsons 
River,  where,  on  account  of  ledge  rock,  the  full  project  dimensions 
of  the  channels  were  not  obtained.  Amount  dredged  during  the  year, 
796,793  cubic  yards. 

The  main  channel  and  18-foot  anchorage  basin  were  redredged  to 
full  project  dimensions  during  the  year  where  shoaling  had  taken 
place  since  the  original  dredging  was  done. 

The  amount  expended  on  this  project  to  June  30,  1907,  was 
$223,785.58,  of  which  $22,899.99  was  applied  to  maintenance. 

The  act  of  March  2,  1907,  authorized  the  extension  of  the  project  to 
include  an  anchorage  basin  22  feet  deep,  1,280,000  square  feet  in  area 
opposite  the  inner  breakwater,  deepening  the  main  entrance  channel 
to  22  feet  as  far  as  the  inner  end  of  the  22-foot  anchorage  basin,  an 
additional  12-foot  anchorage  basin  608,600  square  feet  in  area  north- 
west of  the  22-foot  basin,  and  two  breakwaters  for  the  protection  of 
the  deep  anchorage  basin,  at  an  estimated  cost  of  $463,000.  The  act 
appropriated  $113,000,  and  authorized  continuing  contracts  in  the 
additional  sum  of  $350,000,  yet  to  be  appropriated  for  completing  the 
project. 

Under  authority  of  the  act  of  March  2,  1907,  a  contract  for  the 
construction  of  the  breakwaters  has  been  made. 

The  amount  expended  on  the  project  of  1907  to  June  30,  1907,  was 
$71.42. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  through 
the  improved  channels  at  mean  low  tide  is  18  feet  through  the  main 
channel  from  the  outer  end  to  the  lower  bridge;  in  the  Poquonock 
River,  about  12  feet;  in  the  Yellow  Mill  channel,  12  feet;  in  John- 
sons River,  9  feet ;  at  Black  Rock,  about  9  feet  to  the  head  of  naviga- 
tion in  both  branches  of  Cedar  Creek;  in  Burr  Creek,  about  7  reet 
to  its  head.     The  mean  rise  of  tide  is  6.5  feet. 

The  balance  on  hand  and  additional  appropriations  will  be  applied 
to  completing  the  project  and  to  maintenance. 

The  work  done  has  greatly  facilitated  the  navigation  of  the  harbor 
and  made  the  present  commerce  possible  and  materially  reduced 
freight  rates. 

The  commerce  of  this  harbor  is  chiefly  in  coal,  lumber,  iron,  build- 
ing material,  oysters,  and  general  merchandise.  Tonnage  for  calendar 
year  1906  was  951,244  tons,  vnlned  at  $22,134,653.19,  an  increase  of 
(>,315  tons  over  that  reported  for  1905. 

Reports  of  examination  and  survey  containing  the  enlarged  proi- 
ect  are  printed  in  House  Documents  Nos.  275  and  521,  Fitty-nintn 
Congress,  second  session. 
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July  1,  1906,  balance  unexpended $144,875.78 

Amount  appropriated  by  river  and  burlx>r  act  approved  March  2, 19()7-  1  l.'i,  000. 00 

257.  875.  78 
June  80,  1907.  amount  expended  during  fiscal  year : 

For  works  of  Improvement $117,223.20 

For  maintenance  of  improvement 18,  780.  60 

136, 009.  m 


July  1,  1907,  balance  unexpended 121,865.92 

July  1,  1907,  outstanding  liabilities 751.88 

July  1.  1907,  balance  available 121,114.04 


.luly  1,  1907,  amount  covered  by  uncompleted  contracts 81,900.00 

Amount  (estimated)  required  for  completion  of  existing  project .'^50, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  ;iO, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  D  13.) 

74.  Norwalk  Harbor^  Connecticut, — ^This  harbor  consists  of  the 
tidal  part  of  Norwalk  River  extending  from  Norwalk,  the  head  of 
navigation,  to  the  river  mouth,  about  3  miles,  and  of  an  outer  or  main 
harbor  lying  between  Norwalk  Islands  and  the  mainland.  South 
Norwalk  is  on  the  west  bank,  about  1\  miles  below  Norwalk.  The 
original  depth  in  the  river  up  to  South  Norwalk  was  about  5  feet; 
between  there  and  Norwalk  the  river  bed  was  nearly  bare  at  low  tide. 

The  original  project,  adopted  under  the  act  of  June  10,  1872,  and 
modified  by  the  terms  of  the  act  of  June  14, 1880,  provided  for  a  chan- 
nel 100  feet  wide  and  8  feet  deep  from  the  outer  harbor  to  South  Nor- 
walk, and  thence  6  feet  deep  to  Norwalk.  This  project  was  con- 
sidered completed  in  1892  at  a  cost  of  $83,000,  although  portions  of 
the  channel  between  Norwalk  and  South  Norwalk  were  only  60  feet 
wide.  The  act  of  August  18,  1894,  appropriated  $15,000  for  improv- 
ing the  inner  harbor,  and  indicated  the  points  where  work  was  to  be 
done.  In  accordance  therewith  a  project  was  adopted  for  removing 
to  6  feet  depth  the  shoal  at  Ferrys  Point,  below  Norwalk,  and,  if  funds 
permitted,  for  widening  wuth  depth  of  9  feet  the  bend  at  Keysers 
Island,  near  the  river  mouth.  Tnis  project  was  completed  in  1897 
at  a  cost  of  $15,000.  A  project  adopted  by  the  act  01  June  3,  1890, 
provided  for  a  channel  10  feet  deep  and  150  feet  wide  from  the  outer 
harbor  to  South  Norwalk,  widening  two  points  near  the  entrance,  and 
the  maintenance  of  this  channel  and  the  6-foot  channel  between  South 
Norwalk  and  Norwalk,  at  estimated  first  cost  of  $62,000,  and  $2,000 
annually  for  maintenance.  This  project  was  completed  October  3, 
1905,  and  the  amount  expended  on  it  to  June  30,  1907,  was  $36,883.83, 
of  which  $13,924.27  was  expended  for  maintenance. 

The  present  project,  adopted  by  the  act  of  March  2,  1907,  provides 
for  the  restoration  of  the  10-foot  by  150- foot  channel  to  South  Nor- 
walk. for  a  channel  8  feet  deep,  of  a  general  width  of  100  feet  from 
Soutn  Norwalk  to  Norwalk,  and  for  a  channel  6  feet  deep,  2,900  feet 
long,  of  a  general  width  of  75  feet,  to  the  docks  at  East  Norwalk,  and 
for  maintenance  of  these  channels,  at  an  estimated  first  cost  of  $63,500, 
and  $8,000  per  annum  for  maiiitenance. 
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The  maximum  draft  that  could  be  carried  at  low  water  June  30, 
1907,  to  the  South  Norwalk  docks  was  10  feet  and  to  the  Norwalk 
docks  6  feet.     The  mean  rise  of  tide  is  7.1  feet. 

For  reference  to  reports  and  maps  regarding  this  harbor  and  for- 
mer projects,  see  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  103.  For  present  project,  see  House  Document  No.  262,  Fifty- 
ninth  Congreas,  second  session. 

The  commerce  of  this  harbor  is  mainly  in  coal,  oysters,  lumber, 
wood  pulp,  building  material,  and  general  merchandise,  and  on  all 
thase  items  the  improvement  has  effected  a  material  reduction  in 
freight  rates.  The  tonnage  for  calendar  year  1906  amounted  to 
251,759  tons,  valued  at  $5,050,456.74,  an  increase  of  15,744  tons  over 
that  reported  for  1905. 

July  1,  1906,  balance  iinexi)ended $17. 17 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  C>3, 500. 00 

G3,  517. 17 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 68.00 

July  1,  1907,  balance  unexpended 63,449.17 

July  1,  1907,  outstanding  liabilities 31.20 

July  1,  1907,  balance  available 63,417.97 

(See  Appendix  D  14.) 

16,  Harbors  at  Fivemile  River ^  Stamford^  Southport^  Greenwich^ 
and  Saugatuck  River^  and  West^wrt  Harbor^  Connecticut, — (a)  Five- 
mile  River  Harbor. — This  is  a  tidal  inlet  about  1  mile  long  and  from 
100  to  1,000  feet  wide.  The  natural  low-water  depth  at  the  mouth  was 
about  3  feet,  shoaling  to  zero  about  halfway  up  the  harbor  and  to 
about  plus  2.5  feet  at  extreme  head.  The  original  and  present  project 
of  improvement,  adopted  under  authority  of  the  act  of  August  11, 
1888,  provides  for  a  dredged  channel  8  feet  deep  and  100  feet  wide, 
extending  up  the  harbor  about  G,000  feet  from  its  mouth.  The  esti- 
mated cost  from  the  beginning,  as  revised  in  1894,  was  $45,000. 

For  further  details  regarding  this  harbor,  see  page  192,  Annual 
Report  of  the  Chief  of  Engineers,  1901. 

Up  to  June  30,  1907,  $32,800.42  had  been  expended  on  this  project, 
of  which  $1,847.30  had  been  for  maintenance.  At  that  date  a  chan- 
nel of  project  dimensions  had  been  dredged  about  4,200  feet  up  the 
harbor  and  thence  about  500  feet  farther,  with  project  depth,  and 
width  of  75  feet.  No  dredging  has  been  done  above  this  point.  About 
75  per  cent  of  the  project  is  completed.  The  maximum  draft  that 
could  be  carried  to  the  upper  end  of  the  improved  channel  is  8  feet, 
and  no  navigation  is  possible  beyond  this  point  except  at  high  tide, 
when  a  drait  of  from  4  to  4^  feet  can  be  carried  aoout  1,900  feet 
farther  to  the  head  of  navigation.    The  mean  rise  of  tide  is  7.2  feet. 

The  available  balance  willbe  applied  toward  maintenance  and  com- 
pletion of  the  project  by  widening  the  channel  to  project  dimensions 
and  extending  it  upstream  as  funds  permit. 

The  commerce  ox  this  harbor  is  mainly  confined  to  the  oyster  indus- 
try, which  could  not  be  carried  on  to  its  present  extent  without  the 
improved  channel.     Traffic  for  calendar  year   1900   amounted   to 
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9,712  tons,  valued  at  $157,834.75,  a  decrease  of  6,839  tons  from  that 
reported  for  1905. 

It  is  not  believed  that  the  improvement  has  affected  freight  rates. 

July  1,  1906,  balance  unexpended $213.28 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 7,000.00 

7, 213.  28 
June  30.  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement   13.  70 

July  1,  1907,  balance  unexpended 7,199.58 

July  1,  1907,  outstanding  liabilities 4.77 

July  1,  1907,  balance  available 7,194.81 

Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 

(b)  Stamford  Harbor. — ^This  consists  of  a  bay  on  the  north  shore 
of  Long  Island  Sound  and  of  two  tidal  inlets  known  as  the  east  and 
west  branches,  extending  to  the  head  of  navigation  at  the  city  of 
Stamford.  The  original  depth  in  the  west  branch  was  from  1  foot 
to  3  feet,  gradually  increasing  in  the  bay  to  a  depth  of  12  feet.  The 
east  branch  was  originally  a  small  marshv  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  and  which  had  shoaled  so  that 
when  work  was  begun  by  the  Government  in  1892  the  available  depth 
was  only  about  6^  leet. 

The  original  project,  adopted  under  authority  of  the  river  and 
harbor  act  of  1886,  was  for  a  5-foot  channel  80  feet  wide  to  the  head 
of  the  west  branch.  This  was  considered  completed  in  1892  after  an 
expenditure  of  $20,000,  the  channel  being  5  feet  deep  and  100  to  140 
feet  wide  at  the  bends,  but  only  from  50  to  70  feet  wide  for  the  last 
thousand  feet  at  the  upper  end. 

The  present  project,  adopted  under  authority  of  the  act  of  July  13, 

1892,  provides  for  a  channel  in  the  west  branch  7  feet  deep,  150  feet 
wide,  and  about  IJ  miles  long,  with  a  basin  of  same  deptn  between 
harbor  lines  at  the  head  of  the  harbor  and  in  the  east  branch,  as 
approved  October  5,  1892;  a  channel  9  feet  deep  and  100  feet  wide 
for  a  length  of  about  8,535  feet  and  50  feet  wide  for  about  1,200  feet 
farthef  to  the  head  of  the  harbor.  The  estimated  cost  was  $123,500. 
A  modification  to  give  increased  width  at  upper  end  of  east  branch 
was  approved  February  12, 1901. 

For  reports  on  surveys  and  projects,  see  Annual  Report  of  the 
Chief  of  Engineers,  1884,  Part  1,  page  672 ;  1891,  Part  1,  page  849 ; 

1893,  page  954  (map,  p.  956). 

Up  to  Jvme  30, 1907,  $69,198.60  had  been  expended  on  this  project, 
of  which  $4,024.99  had  been  for  maintenance.  At  that  date  the 
channel  in  the  east  branch  afforded  approximately  project  depth  and 
widths  of  from  70  to  100  feet  from  the  entrance  to  the  steamboat  dock, 
and  the  section  above  this  point  was  completed,  the  widths  ranging 
from  65  to  70  feet.  The  channel  in  the  west  branch  had  been  dredged 
to  project  dimensions  from  its  outer  end  to  the  south  end  of  the  basin 
and  with  a  width  of  60  feet  along  both  sides  and  across  the  upper 
end  of  the  basin.  Owing  to  large  bowlders,  full  depth  was  not  made 
along  the  west  side  of  the  basin,  so  that  the  available  depth  which 
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could  be  carried  June  30,  1907,  to  the  extreme  head  was  7  feet  on  the 
outside  and  not  over  5  feet  on  the  west  side.  About  55  per  cent  of 
the  project  is  comjDleted.  At  the  close  of  the  year  a  draft  of  about  9 
feet  could  be  carried  through  the  east  branch  channel  to  its  head. 
The  mean  rise  of  tide  is  7.4  feet. 

The  available  balance  will  be  applied  toward  maintenance  and 
completion  of  the  project  in  widening  the  channel  in  the  east  branch 
and  dredging  the  basin  of  the  west  branch. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  stone, 
sand,  clay,  ores,  and  steamboat  freight.  The  tonnage  for  calendar 
year  1906  amounted  to  249,175  tons,  valued  at  $3,379,355.57,  an 
increase  of  27,050  over  that  reported  for  1905.  A  daily  line  of 
freight  steamers,  landing  at  the  east  branch,  runs  to  New  York.  The 
improvements  made  have  rendered  it  possible  for  the  steamers  to  run 
on  schedule  time  and  to  enter  the  harbor  at  any  stage  of  the  tide, 
which  they  were  unable  to  do  previously,  and  have  materially  reduced 
freight  rates. 

July  1,  1906,  balance  unexpendetl $190.49 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 58,000.00 

58, 190.  49 
June  .30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 266.29 

July  1,  1907,  balance  unexi)ende<l 57,924.20 

July  1,  1907,  outstanding  llai)illties 353.31 

July  1,  1907,  balance  availal)le 57,559.09 

(r)  Southport  Harbor, — This  is  a  tidal  part  of  Mill  River  at  town 
of  Southport,  about  1  mile  long  and  averaging  less  than  100  yards 
wide,  6  miles  west  of  Bridgeport.  The  original  depth  was  probably 
less  than  2  feet  at  the  entrance  to  the  harbor,  shoaling  to  about  plus  1 
foot  at  the  upper  end.  Work  was  begun  in  this  harbor  by  the  Govern- 
ment in  1829  and  prosecuted  with  various  intermissions  until  1878. 
During  this  time  a  dike  inside  and  breakwater  or  jetty  outside  were 
built,  and  a  channel  60  feet  wide  and  4  feet  deep  dredged  across  the 
outer  bar.  In  1878  a  project  was  adopted  for  dredging  a  channel 
100  feet  wide  and  4  feet  deep  across  the  bar  and  upstream  l,2t)0  feet 
from  the  outer  end  of  the  jetty,  and  thence  in  a  bifurcated  channel  to 
the  nearest  docks.  In  1882  this  project  was  reported  as  substantially 
completed,  $31,587.23  having  been  spent  since  the  beginning  of  work 
in  1829. 

The  present  project,  adopted  by  act  of  June  13,  1902,  is  to  dredge 
a  channel  6  feet  deep  through  the  outer  bar  to  the  upper  docks  100 
feet  wide  to  the  turn  above  White  Rock,  and  thence  in  two  branches, 
each  60  feet  wide;  to  repair  the  breakwater  and  to  remove  two  points 
of  ledge  from  the  channel  to  a  depth  of  7  feet.  The  original  esti- 
mated first  cost  of  this  improvement  was  $13,200,  and  for  yearly  main- 
tenance $300,  to  be  expended  biennially,  but  on  account  of  the  devel- 
opment of  large  quantities  of  bowlders  during  the  dredging  it  became 
evident  that  this  estimate  would  be  greatly  exceeded  before  the  work 
could  be  completed,  and  in  1906  the  estimated  cost  was  increased  to 
$15,111  for  this  work. 
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For  further  details  regarding  this  harbor  and  its  former  projects 
see  Annual  Report  of  the  Chief  of  Engineers,  1897,  page  986. 

Up  to  June  30,  1907,  $17,749.94  hadoeen  expendea  on  this  project, 
of  which  $1,038.16  had  been  for  maintenance.  At  that  date  a  channel 
of  project  depth  and  75  to  100  feet  width  had  been  dredged  to  the 
turn  above  White  Rock,  and  thence  with  full  depth  and  widths  of  40 
to  60  feet  up  the  east  branch  and  along  the  dock  front  for  about  200 
feet ;  one  point  of  ledge  rock  had  been  removed,  and  the  breakwater 
repaired.    About  55  per  cent  of  the  project  is  completed. 

The  maximum  draft  that  can  be  earned  through  the  improved  por- 
tion of  the  channel  i§  6  feet.  Above  this  point,  where  no  dredging 
has  been  done,  a  draft  of  3  to  4^  feet  can  be  carried  to  the  upper  docks 
at  low  tide.  Above  the  upper  end  of  the  projected  channels  the  har- 
bor is  navigable  only  at  high  tide,  and  for  a  distance  of  about  half  a 
mile.    The  mean  rise  of  tide  is  6.6  feet. 

The  improved  channel  permits  vessels  to  enter  the  harbor  without 
being  compelled  to  wait  outside  the  bar  in  an  exposed  situation  for 
the  tide  to  rise. 

The  available  balance  will  be  applied  toward  maintenance  and  com- 
pletion of  the  project  in  widening  the  main  channel  to  100  feet,  com- 
pleting the  east  branch  channel,  dredging  the  west  branch,  and  remov- 
ing ledge  rock. 

The  commerce  of  this  harbor  consists  mainly  of  farm  produce,  gen- 
eral merchandise,  oysters,  and  coal.  The  tonnage  for  calendar  year 
1906  amounted  to  6,708  tons,  valued  at  $67,640,  a  decrease  of  6,294 
tons  from  that  reported  for  1905. 

The  eflFect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

July  1,  1906,  balaiic*e  unexpended $144.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 2, 000. 00 

2, 144.  59 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement  5.^ 

July  1,  1907,  balance  unexpended . 2,139.06 

Amount  (estimated)  required  for  completion  of  existing  project 13, 111.00 

(d)  Greenwich  Harbor. — This  is  a  shallow  bay  about  2  miles 
east  from  the  New  York  State  line,  extending  about  a  mile  north- 
ward from  Long  Island  Sound.  The  original  low-water  depth  was 
about  G  feet  to  the  lower  docks.  Above  this  point  it  shoaled  rap- 
idly to  3  feet  1,000  feet  above  and  to  about  plus  2  at  the  head  of  the 
harbor.  The  original  and  present  project,  adopted  in  the  act  of 
June  3,  1896,  is  to  dredge  a  channel  90  leet  wide  from  the  mouth  of 
the  harbor  to  the  causeway  at  its  head,  a  distance  of  about  a  mile,  to 
be  9  feet  deep  to  the  steamboat  dock  and  6  feet  deep  above,  the  upper 
end  to  be  enlarged  to  form  a  turning  basin.  Tne  estimated  first 
cost  was  $20,000.  Page  860,  Annual  Report  of  the  Chief  of  Engi- 
neers, 1895,  gives  report  of  examination  upon  which  the  project  is 
based.  Up  to  June  30,  1907,  $20,578.18  had  been  expended  on  this 
project,  of  w^hich  $2,989.42  had  been  for  maintenance. 

This  project  was  completed  September  2,  1905.  The  work  done 
has  enabled  vessels  to  enter  the  harbor  with  9  feet  draft  at  low  tide, 
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thus  permitting  the  regular  steamer  to  make  trips  without  waiting 
for  tide.  Above  the  steamboat  dock  a  draft  of  6  feet  can  be  carried 
at  low  tide  to  the  head  of  navigation.  The  mean  rise  of  tide  is  7.5 
feet. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber. 
building  material,  and  general  merchandise.  The  tonnage  reported 
for  calendar  year  1906  amounted  to  108,348,  valued  at  $3,869,500,  an 
increase  of  16,348  over  that  reported  for  1005. 

The  eflFect  of  the  improvement  on  freight  rates,  if  any,  is  not 
known. 

July  1,  190G,  balance  unexpended $1,323.90 

Amount  allotted  from  ai)i)ropriation  by  river  and  harbor  act  approved 

March  2,  1907 1, 000.  00 

2,323.90 
June  30,  1907,  amount  exiiended  during  fiscal  year,  for  maintenance 
of  improvement 135.08 

July  1,  1907,  balance  unexpended 2,188.82 

{e)  Saugatuck  Hirer  and  Westport  Harbor^  Connecticut. — For 
description  of  these  localities  and  statement  of  work  under  original 
project,  1826,  and  its  modifications  to  about  1871,  see  Annual  Report 
of  the  Chief  of  Engineers,  1901,  page  189.  The  total  amount 
expended  for  the  same  is  $19,444. 

The  present  project,  adopted  in  1892,  originally  provided  for  a 
channel  4  feet  deep  and  60  leet  wide  up  to  Westport,  at  an  estimated 
cost  of  $10,000. 

As  a  result  of  a  survey  authorized  by  the  act  of  August  18,  1894, 
the  project  was  modified  in  1896  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stony  Point,  or  dredg- 
ing around  it,  and  removing  bowlders  from  the  channel,  at  an  esti- 
mated cost  of  $8,000,  and  the  total  estimated  cost  was  in  consequence 
increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670,  and  report  of  the  sur- 
vey authorized  in  1894  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1896  and,  with  map,  in  House  Document  No.  67, 
Fifty -fourth  Congress,  first  session. 

The  total  amount  expended  on  the  present  project  up  to  the  close 
of  the  fiscal  jear  ending  June  30,  1907,  was  $13,000,  of  which  $96.92 
was  for  maintenance.  The  4-foot  channel  had  been  completed  to 
Westport,  head  of  navigation,  with  width  generally  of  60  feet,  and 
the  Cedar  Point  breakwater  had  been  repaired  and  extended.  About 
60  per  cent  of  the  project  is  completed.  The  mean  rise  of  tide  is  about 
7  feet. 

Completion  of  the  project  requires  further  removal  of  bowlders 
and  dredging  to  full  project  dimensions  at  the  channel  opf)osite 
Westport.  Improvements  made  have  rendered  navigation  of  the 
river  practicable  at  less  than  half-tide  stages  by  vessels  plying  there. 

The  available  balance  will  be  applied  to  maintenance  and  the  com- 
pletion of  the  project. 

The  commerce  comprises  coal,  lumber,  farm  produce,  and  steamboat 
freight.  The  tonnage  for  calendar  year  1906  was  16,665,  valued  at 
$158,694.16,  a  decrease  of  11,180  tons  from  that  reported  for  1905. 
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The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not 
known. 

July  1,  1906,  balance  unexpended $62.13 

Amount  allotted  from  approi)riation  by  river  and  harbor  act  approved 

March  2,    1907 2,000.00 

2.  062.  13 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 
•  improvement 02.  13 

July  1,  1907,  balance  unexpended 2,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 3,000.00 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $1,934.39 

Amount    appropriated    by    river    and    harbor    act    approved    March 
2,  1907 70,  000.  00 

71,  934.  39 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 482.  73 

July  1,  1907,  balance  unexpende<l 71,451.60 

July  1,  1907,  outstanding  liabilities 358.08 

July  1,  1907,  balance  available 71,093.58 

Amount  (estimated)   required  for  completion  of  existing  project 21,111.00 

(See  Appendix  D  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, —  (a)  Wrecks  of  canal  boats  City  of  Utica  and  Gett- 
man. — These  wrecks  were  old  hulks  which  had  been  sunk  in  John- 
sons River,  Bridgeport  Harbor,  several  years  ago.  They  were 
removed  in  March,  1907,  at  a  total  cost  of  $500. 

(6)  Wreck  of  the  three-masted  barae  Buena  Ventura. — This 
barge  was  wrecked  in  Long  Island  Sound,  about  If  miles  oflF  Mon- 
tauk  light,  and  was  removed  by  the  revenue  cutter  Mohawk  on 
DecemlSr  15,  1906,  at  a  cost  of  $126.47,  which  was  paid  by  the  Engi- 
neer Department. 

(See  Appendix  D  16.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  OF  MARCH  3,  1905. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  of  the  following  locali- 
ties within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, pursuant  to  law,  and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated : 

1.  Preliminary  examination  of  New  London  Harbor^  Connecticut^ 
with  a  view  to  obtaining  a  depth  of  30  feet  in  the  m,ain  entrance 
channel  from,  deep  water  to  the  railroad  bridge^  and  therefrom,  with  a 
width  of  JfiO  feet  to  the  naval  station,,  with  such  width  and  such 
anchorage  space  as  may  be  necessary. — Report  dated  May  21,  1906,  is 
printed  in  House  Document  No.  178,  Fifty-ninth  Congress,  second 
session.  The  proposed  improvement  is  not  considered  necessary  nor 
advisable. 
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2.  Preliminary  examination  of  Thames  River  to  Allyns  Painty 
Connecticut. — Report  dated  October  22,  1906,  is  printed  in  House 
Document  No.  265,  Fifty-ninth  Congress,  second  session.  A  plan  is 
presented  for  improvement  at  an  estimated  cost  of  $16,250,  with 
$1,500  annually  for  maintenance  after  completion. 

S,  Preliminary  examination  and  survey  of  Bridgeport  Harbor^ 
Connecticut^  with  a  view  to  enlarging  ana  improving  the  outer  har- 
bor.— Reports  dated  November  21  and  December  18,  1906,  respec- 
tively, are  printed  in  House  Documents  Nos.  275  and  521,  Fiftjr -ninth 
Congress,  second  session.  A  plan  for  improvement  at  an  estimated 
cost  of  $560,000,  with  $10,000  annually  for  maintenance,  is  presented. 

Jf.  Preliminary  examination  and  survey  of  Norwalk  Harbor^  Con- 
necticut^ with  a  view  to  a  channel  8  feet  in  depth  to  the  head  of  navi- 
gation; a  channel  6  feet  in  depth  to  East  Norwalk^  and  widening  the 
m^in  channel  at  South  Norwalk  so  as  to  afford  a  turning  basin. — 
Reports  dated  December  16,  1905,  and  October  23,  1906,  respectively, 
are  printed  in  House  Document  No.  262,  Fifty-ninth  Congress,  second 
session.  A  plan  is  presented  for  improvement  at  an  estimated  cost 
of  $83,000,  with  $8,000  for  maintenance  annually  after  completion. 

5.  Preliminary  examination  and  survey  of  Hay  (West)  Harbor^ 
Fishers  Island^  New  York. — Reports  dated  September  16,  1905,  and 
September  20,  1906,  respectively,  are  printed  in  House  Document  No. 
269,  Fifty-ninth  Congress,  second  session.  The  harbor  is  not  deemed 
worthy  of  improvement  at  the  present  time. 

REPORT  OF  BOARD  OF  ENGINEERS  ON  IMPROVEMENT  OF  CONNECTICUT  RHTiR 
BETWEEN  HARTFORD,  CONN.,  AND  HOLYOKE,  MASS.,  31ADE  IN  C50M- 
PLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED  MARCH  3,  1905. 

Report  dated  December  7,  1905,  by  a  Board  of  Engineers  on 
improvement  of  Connecticut  River  between  Hartford^  Conn.^  and 
Holyoke^  Mass.^  hy  open-charmel  work  or  methods  other  than  those 
(dready  reported  upon^  was  duly  submitted  and  reviewed  by  the 
Board  of  Engineers  for  Rivers  and  Harbors  pursuant  to  law.  It  was 
transmitted  to  Congress  and  printed  in  House  Document  No.  323, 
Fifty-ninth  Congress,  second  session.  The  locality  is  not  deemed 
worthy  of  improvement  by  the  United  States  in  the  manner  proposed. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NEW  YORK  ON  LONG 
ISLAND  SOUND  AND  ON  THE  SOUTHERN  SHORE  OY  LONG  ISLAND, 
OF  HUDSON  RIVER  AND  HARBORS  THEREON,  AND  OF  HARLEM  AND 
EAST  RIVERS,  NEW  YORK. 

This  district  was  in  the  temporary  charge  of  Col.  W.  R.  Livermore, 
Corps  of  Engineers',  to  September  5,  190G ;  in  the  charge  of  Col.  D.  W. 
LocKWood,  Corps  of  Engineers,  to  May  31,  1907,  and  m  the  charge  of 
Col.  John  G.  I).  Knight,  Corps  of  Engineers,  since  May  31,  1907. 
Division  engineer  Col.  Amos  Sticknev,  Corps  of  Engineers,  to  June  4, 
1907. 

7.  Port  Chester  Harbor^  New  York. — ^This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  part  of  Byram  River  and  of  a  bay  at  its  mouth  opening 
into  Long  Island  Sound.  The  depth  in  the  river  before  improvement 
was  1  foot,  and  Salt  rock,  in  the  river,  and  Sunken  rock,  in  the  bay, 
were  considered  to  be  dangerous  obstructions. 
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The  original  project  for  this  improvement  was  adopted  in  1872  and 
modified  in  1884  and  1888.  It  proposed  to  remove  Salt  rock  to  9  feet 
below  mean  low  water,  to  build  a  breakwater  from  Sunken  rock  to 
Byram  Point,  and  to  dredge  and  maintain  a  channel  to  the  Port 
Chester  wharves,  at  a  total  cost  of  $57,000.  Up  to  1899,  at  a  total 
cost  of  $52,000,  this  project  had  been  completed,  except  the  dredging 
in  the  upper  harbor. 

The  existing  project,  approved  March  3, 1899,  provides  for  a  chan- 
nel 12  feet  deep  at  mean  low  water  and  70  feet  wide  from  deep  water 
in  the  bay  up  to  the  town  wharf,  and  thence  9  feet  deep  and  60  feet 
wide  to  the  steamboat  wharf,  the  work  to  be  done  by  dredging  and 
rock  removal.  Estimated  cost,  $25,000.  By  act  of  1907  the  project 
was  extended  to  include  removal  of  ledges  of  rock  opposite  the 
southerly  point  of  Fox  Island. 

Up  to  June  30,  1907,  $33,000  had  been  expended  on  the  present 
project ;  of  this  amount  $10,000  was  for  maintenance. 

About  92  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resultea  in  securing  a  channel  of  the 
projected  width  and  depth,  except  at  and  opposite  the  southerly  point 
of  Fox  Island,  where  the  .width  is  reduced  by  ledges  of  rock  to  about 
60  feet.    The  channel  has  probably  deteriorated  somewhat. 

The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30  1907,  at  mean 
low  water  is  estimated  at  12  feet  up  to  the  town  wharf ;  thence  9  feet 
to  the  steamboat  wharf,  and  above  the  steamboat  wharf  2^  feet. 
Mean  range  of  tides,  7.4  feet.  The  head  of  navigation  is  at  a  fixed 
bridge  at  Mill  street,  about  900  feet  above  the  steamboat  dock.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  to  the 
bridge  is  about  1^  miles. 

The  commerce  of  this  harbor,  mainly  in  coal,  building  materials, 
manufactured  goods,  and  farm  produce,  amounted  to  140,000  tons, 
valued  at  $4,936,000,  in  1898;  to  169,500  tons,  valued  at  $6,256,000,  in 
1899;  to  181,000  tons,  valued  at  $7,269,500,  in  1900;  to  327,500  tons, 
valued  at  $9,118,000,  in  1901;  to  237,000  tons,  valued  at  $900,000,  in 
1902 ;  to  240,000  tons,  valued  at  $3,940,000,  in  1903 ;  to  255,000  tons, 
valued  at  $4,590,000,  in  1904 ;  to  293,000  tons,  valued  at  $7,365,000,  in 
1905,  and  to  265,000  tons,  valued  at  $6,870,000,  in  1906. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
fi'eight  rates  since  the  channel  has  been  deepened. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1897,  page  1084,  and  1900,  page  1378. 
Sketches  of  the  river  and  harbor  are  printed  in  Reports  or  the  Chief 
of  Engineers  for  1885,  page  658,  and  for  1889,  page  716. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  $6, 500. 00 
July  1,  1907,  balance  unexpended 6, 500. 00 

(See  Appendix  El.) 

2.  Mamaroneck  Harbor^  New  York. — ^This  harbor,  situated  on  the 
north  shore  of  Long  Island  Sound,  consists  of  a  narrow  inlet  opening 
into  a  shallow,  broad  bay.  Before  improvement  the  channel  to  the 
old  steamboat  wharf,  half  a  mile  up  the  inlet,  had  a  depth  of  5  feet 
at  mean  low  water,  gradually  decreasing  to  1  foot  at  the  upper 
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wharves.     Various  rocks  at  or  near  the  mouth  of  the  inlet  obstructed 
navigation. 

The  present  project,  approved  August  2,  1882,  and  modified  April 
27,  1899,  provides  for  the  removal  of  Round  rock  to  a  depth  of  4  roet, 
and  Bush  rock  and  Inner  Steamboat  rock  to  a  depth  of  7  feet  at  mean 
low  water;  and  for  making  a  channel  7  feet  deep  at  mean  low  water 
and  100  feet  wide  from  the  harbor  entrance  to  the  upper  wharves. 
Estimated  cost,  $43,000. 

Up  to  June  30,  1907,  $40,000  had  been  expended  on  this  work; 
of  this  amount  $4,028.50  was  for  maintenance. 

About  82  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  and  has  resulted  in  a  channel  with  a  uniiorm  depth  of  7 
feet  at  mean  low  water  and  a  width  of  from  70  to  100  feet  irom  the 
harbor  entrance  to  the  turn  at  Hog  Island,  and  thence  100  feet  wide 
to  the  upper  wharves.  The  channel  has  probably  deteriorated  some- 
what. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  is  estimated  at  7  feet.  Mean  range  of  tides,  8  feet.  The 
head  of  navigation  is  at  a  fixed  bridge  just  above  the  upper  wharves. 
The  total  length  of  navigable  channel  from  Long  Island  Sound  is 
about  1  mile. 

The  commerce  of  this  harbor  is  principally  coal  and  building  mate- 
rial and  manufactured  goods,  amounting  to  29,095  tons,  valued  at 
$482,092,  in  1896;  to  51,673  tons,  valued  at  $877,180,  in  1897;  to 
20,705  tons,  valued  at  $51,598,  in  1901;  to  48,495  tons,  valued  et 
$75,000,  in  1902 ;  to  26,230  tons,  valued  at  $337,000,  in  1903 ;  to  49,589 
tons,  valued  at  $859,242,  in  1904 ;  to  54,944  tons,  valued  at  $201,398, 
in  1905;  and  to  15,756  tons,  valued  at  $131,090,  in  1906. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

Detailed  description  of  this  improvement  can  be  found  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  1381.  Sketch  of  harbor  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  859. 

Amount  (estimateii)  retjuired  for  completion  of  existing  project $7,628.50 

(See  Appendix  E  2.) 

3.  Larehmont  Harbor^  New  York. — This  harbor,  situated  on  the 
northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  New 
York  City  limits,  is  about  half  a  mile  wide  and  five-eighths  of  a  mile 
long.  It  is  exposed  to  easterly  and  southerly  storms.  Two  sub- 
merged rocks  (Umbrella  rock  and  Huron  rock)  formerly  obstructed 
the  entrance,  which  has  a  depth  of  18  feet,  gradually  diminishing 
toward  the  head  of  the  bav. 

The  original  project  for  this  improvement,  adopted  September  19, 
1890,  provided  lor  building  two  breakwaters  to  protect  the  anchorage 
ground,  one  to  extend  from  Umbrella  rock  to  Umbrella  Point  and 
the  other  from  Huron  rock  to  Long  Beach  Point,  at  an  estimated 
cost  of  $105,000.  Work  under  this  project  was  suspended  in  1891 
after  the  first  appropriation  of  $5,000  had  been  expended  in  com- 
mencing the  two  breakwaters. 

The  present  project,  adopted  March  3,  1899,  provides  for  building 
a  breakwater  extending  southwardly  1,440  feet  irom  the  6-foot  curve 
off  Tx)ng  Beach  Point  and  for  the  removal  of  Huron  rock  to  a  depth 
of  14  feet  at  mean  low  water.    Ejtimated  cost,  $108,000.    The  project 
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was  extended  by  act  of  1907  to  include  removal  of  ledges  adjoining 
Huron  rock. 

Up  to  June  30,  1907,  $64,161.23  had  been  expended  on  this  project, 
all  for  improvement. 

About  60  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  and  as  a  result  the  breakwater  has  been  built  to 
full  projected  section  to  a  length  of  1,410  feet,  and  Huron  rock  and  a 
portion  of  the  adjoining  ledge  removed  to  depths  of  14  and  12  feet, 
respectively. 

The  available  funds  are  to  be  applied  to  completing  the  removal  of 
ledges  adjoining  Huron  rock  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  is  estimated 
at  18  feet.  The  general  depth  of  the  anchorage  area  of  the  harbor 
is  from  6  to  12  feet  at  mean  low  water.  Mean  range  of  tides,  7.4  feet. 
The  harbor  is  about  half  a  mile  wide  and  extends  rather  more  than 
half  a  mile  inland.     It  is  a  basin  with  no  definite  channel. 

The  harbor  has  but  little  commerce.  It  is  mainly  used  by  the 
Larchmont  Yacht  Club,  by  coasting  and  fishing  vessels  for  night 
anchorage,  and  as  a  harbor  of  refuge. 

It  is  doubtful  whether  local  freight  rates  have  been  aflFected  by  the 
improvement. 

Detailed  description  of  this  improvement  is  printed  in  Report  of 
the  Chief  of  Engineers  for  1900,  page  1383.  A  sketch  of  the  harbor 
is  printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  860. 

July  1,  1906.  balance  unexpended .$4,997.95 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  14, 000. 00 

18, 997. 95 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        4, 159. 18 

July  1,  1907,  balance  unexpended 14,838.77 

Amount  (estimated)  required  for  completion  of  existing  project 29,000.00 

(See  Appendix  E  3.) 

4.  Harbor  at  Echo  Bay^  New  York.—Th\^  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  2  miles  distant  from  New  York  City 
limits.  It  is  landlocked,  except  toward  the  southeast,  and  has  a  good 
anchorage.  Nearly  all  of  the  water  transportation  of  the  town  of 
New  Rochelle  is  carried  on  through  this  harbor. 

The  original  project  for  improvement,  adopted  in  1876,  provided 
for  the  removal  of  two  ledges,  known  as  Start  rock  and  Sheepshead 
reef,  to  7  and  9  feet  depth  at  mean  low  water,  respectivelv,  at  an  esti- 
mated cost  of  $38,955.38. 

Prior  to  1902  the  sum  of  $22,000  had  been  appropriated,  with  which 
Start  rock  was  reported  wholly  and  Sheepshead  reef  partly  removed 
to  the  projected  depths,  and  a  channel  40  feet  wide  and  4  feet  deep 
at  mean  low  water  was  dredged  from  Beauford  Point  to  within  300 
feet  of  the  head  of  the  harbor. 

The  project  adopted  by  the  river  and  harbor  act  of  June  13,  1902, 
contemplated  the  completion  of  the  original  plan  by  the  removal  of 
the  remainder  of  Sheepshead  reef  and  Start  rock,  at  an  estimated  cost 
of  $17,000.  This  work  was  completed  September  25,  1903,  at  a  total 
cost  of  $8,546.68. 
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^  The  river  and  harbor  act  of  March  3, 1905,  directed  an  examination 
to  be  made  of  Long  rock,  with  a  view  to  its  removal,  and  authorized 
the  expenditure  of  any  balance  remaining  from  previous  appropria- 
tions for  this  purpose.  The  removal  of  such  part  of  the  rock  to  6 
feet  below  mean  low  water  as  the  available  funds  ($8,453.32)  would 
permit  was  authorized  by  the  Secretary  of  War  August  21, 1906.  Of 
this  amount  $7,777.86  was  expended  to  June  30,  1907,  leaving  a  bal- 
ance of  $675.46  in  addition  to  the  amount  appropriated  March  2, 
1907. 

The  present  project,  adopted  March  2,  1907,  provides  for  com- 
pleting the  removal  of  Long  rock,  at  a  total  estimated  cost  of  $10,000. 

About  42  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  securing  a  depth  of  about  6 
feet  at  mean  low  water  and  120  feet  wide  at  Beauford  Point. 

The  available  funds  are  to  be  expended  in  completing  the  removal 
of  Long  rock  and  in  maintenance. 

The  maximum  draft  that  could  be  carried  to  Beauford  Point  on 
June  30,  1907,  is  estimated  at  6  feet  at  mean  low  water.  The  general 
harbor  anchorage  ranges  from  9  to  18  feet  at  mean  low  water.  The 
mean  range  of  tide  is  about  7J  feet.  The  head  of  navigation  is  at 
a  dock  about  1,500  feet  above  Beauford  Point.  The  harbor  is  about 
one-fourth  mile  wide  and  one-third  mile  long.  The  total  length  of 
navigable  channel  extending  beyond  the  deep  water  of  the  harbor  is 
about  one-fifth  mile. 

The  commerce  of  this  harbor  is  principally  manufactured  goods 
and  coal  and  building  materials,  and  was  reported  as  amounting 
to  99,000  tons,  valued  at  $500,000,  in  1902;  to  129,400  tons,  valued  at 
$1,434,000,  in  1903;  to  151,200  tons,  valued  at  $1,()47,500,  in  1904; 
to  193,650  tons,  valued  at  $2,071,800,  in  1905;  and  to  270,460  tons  in 
1906,  valued  at  $2,789,208. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  rocks  have  been  removed. 

For  detailed  description  of  work  see  Report  of  the  Chief  of  Engi- 
neers for  1900,  page  1429.  A  sketch  of  the  locality  is  printed  m 
Report  of  the  Chief  of  Engineers  for  1903,  page  862. 

Report  on  examination  for  removal  of  Long  rock  is  printed  in 
House  Document  No.  182,  Fifty-ninth  Congress,  second  session. 

July  1,  100(),  balance  unexpended $8,453.32 

Amount  appropriated  l)y  river  and  harbor  act  approved  March  2, 1907.  12, 000. 00 

20. 453.  32 
June  .30,  1007.   amount  expended  durinp  fiscal  year,  for  works  of  im- 
provement       7.  777.  86 

July  1,  1907,  balance  unexi)ended 12.075.46 

(See  Appendix  E  4.) 

5,  Bronx  River  and  East  Chester  Creek^  New  York, — {a)  Bronx 
River. — This  stream  empties  into  the  East  River  north  of  Hunts 
Point.  The  navigable  part  extends  from  its  mouth  to  West  Farms, 
a  distance  of  .3  miles.  At  this  point  it  is  crossed  by  a  dam.  The 
natural  depth  at  the  mouth  was  4  feet  at  mean  low  water,  and 
decreased  ascending  the  stream  to  less  than  1*  foot  at  the  head  of 
navigation. 
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The  project  for  improvement,  adopted  by  the  act  of  June  3,  1896, 
provides  for  making  a  channel  4  feet  deep  at  mean  low  water  and 
100  feet  wide  from  the  entrance  to  Barlow  street ;  thence  to  Dongan 
street  60  feet  wide,  and  thence  to  the  head  of  navigation  50  feet 
wide,  the  work  to  be  done  by  dredging  and  rock  removal.  Esti- 
mated cost,  $85,985. 

Up  to  June  30,  1907,  $35,875.84  had  been  expended  on  the  project, 
all  for  improvement. 

About  40  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  a  channel  with  depths  of  from 
3  to  6  feet  at  mean  low  water  and  with  a  diminishing  width  of  from 
100  to  50  feet,  except  where  reduced  by  ledges  of  rock,  from  the 
mouth  to  the  turn  east  of  the  gas  works.  Above  this  point  the  chan- 
nel remains  as  previously  reported.  The  dredged  channel  has  prob- 
ably deteriorated  somewhat. 

The  available  funds  are  to  be  applied  to  continuing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  from  the  mouth  to  the 
turn  east  of  the  gas  works  was  about  3  feet ;  above  this  point,  1  foot. 
Mean  range  of  tide  is  6.6  feet  at  mouth  and  6  feet  at  West  Farms. 
The  head  of  navigation  is  at  a  dam  just  beyond  the  dye  works.  The 
total  length  of  navigable  channel  is  about  3  miles. 

The  commerce  of  this  river  is  mainly  coal,  cotton  goods,  drugs  for 
dyeing  purposes,  ice,  and  building  materials.  It  amounted  to  139,310 
tons,  valued  at  $526,025,  in  1897;  to  171,300  tons,  valued  at 
$1,985,700,  in  1899;  to  153,137  tons,  valued  at  $500,000,  in  1902;  to 
77,710  tons,  valued  at  $536,400,  in  1903;  to  42,286  tons,  valued  at 
$196,642,  in  1904;  to  181,093  tons,  valued  at  $820,482,  in  1905;  and 
to  341,538  tons,  valued  at  $1,720,097,  in  1906. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

Details  of  improvement  can  be  found  in  Keport  of  the  Chief  of 
Engineers  for  1900,  page  1389.  A  sketch  of  a  part  of  the  stream  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1016. 

July  1,  1906,  balance  unexpended $21,000.00 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 23,000.00 

44,000.00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    375. 84 

July  1,  1907,  balance  unexpended 43,624.16 

Amount  (estimated)  required  for  completion  of  existing  project 1      6,485.00 

(6)  East  Chester  Creek. — This  is  a  small  tidal  stream  emptying 
into  Pelham  Bay.  It  was  originally  navigable  at  high  tide  for  ves- 
sels drawing  7  feet  as  far  as  Lockwoods,  a  distance  of  2J  miles. 

The  project  for  improvement,  adopted  March  3,  1873,  provided 
for  a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from 
deep  water  in  Pelham  Bay  to  a  point  3,000  feet  above  Lockwoods. 
Estimated  cost,  $136,500 ;  subsequently  reduced  to  $124,000,  as  modi- 
fied in  1891. 

Up  to  June  30,  1907,  $107,073.02  had  been  expended  on  the  project; 
of  this  amount  $16,981.80  was  for  maintenance. 
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The  project  has  been  completed  and  has  resulted  in  a  channel  9 
feet  deep  at  mean  high  water  and  about  100  feet  wide  from  Pelham 
Bay  to  a  point  3,000  feet  above  Lockwoods.  The  channel  has  dete- 
riorated to  a  considerable  extent  in  the  upper  reaches. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  on  June  80,  1907,  is  estimated  at  6  feet  at  mean  high 
water.  Mean  range  of  tides  is  7.1  feet.  The  head  of  navigation  is 
at  the  upper  end  of  the  artificial  channel.  The  total  length  of  navi- 
gable channel  is  about  2f  miles. 

The  commerce,  mainly  in  coal,  building  material,  stone,  and  miscel- 
laneous freight,  amounted  to  94,928  tons,  valued  at  $2,199,186,  in 
1^95;  to  280,428  tons,  valued  at  $1,957,224,  in  1899;  to  99,750  tons, 
valued  at  $870,500,  in  1902 ;  to  104,655  tons,  valued  at  $572,800,  in 
1903;  to  146,955  tons,  valued  at  $963,263  in  1904;  to  206,275  tons, 
valued  at  $1,755,850,  in  1905 ;  and  to  282,655  tons,  valued  at  $3,063,360 
in  1906. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  reports  see  Reports  of  the  Chief  of  Engineers  for  1897, 
page  1089,  and  1904,  page  1016.  A  sketch  of  the  stream  is  printed 
m  Report  of  the  Chief  of  Engineers  for  1904,  page  1016.  For  refer- 
ences to  reports  on  examinations  and  surveys,  see  Report  of  the  Chief 
of  Engineers  for  1904,  pages  112  and  1061. 

July  1.  1000,  balance  unexpended $2,51&71 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 G,  000. 00 

8, 516.  71 
June  .^,  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 89.  73 

July  1,  1907,  balance  unexiwnded 8,42ad8 

July  1,  19()7,  outstanding  liabilities 134.50 

July  1.  1907,  balance  available 8,292.48 

CONSOLIDATED. 

July  1,  1906,  balance  unexpendeil $23»516.  71 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     29, 000. 00 

52,  5ia  71 
June  .10,  1907,  amount  expende<l  during  fiscal  year : 

For  works  of  improvement $375.84 

For  maintenance  of  Improvement 89.  73 

465.57 

.July  1,  1907,  balance  unexi>ended 52,051.14 

.July  1,  1907.  outstanding  liabilities 1.^^.50 

July  1,  1907,  balance  available 51.910.64 

Amount  (estimated)  required  for  completion  of  existing  project 6,485.00 

(See  Appendix  E  5.) 

6.  Harbors  at  Port  Jefferson^  Mattituck^  Huntington^  Glencove^ 
Flushing  Bay^  Canarsie  Bay,  and  Sag  Harbor^  N.  Y. — (a)  Port 
Jefferson  Harbor. — This  is  a  large  and  deep  inland  bay,  situated  on 
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the  north  shore  of  Long  Island,  and  connected  with  Long  Island 
Sound  by  a  narrow  entrance. 

Before  improvement  the  channel  depth  outside  the  entrance  was 
but  4  feet  at  mean  low  water,  whereas  the  depth  in  the  harbor  was 
12  feet  and  more,  at  low  tide,  up  to  within  300  feet  of  the  wharves 
of  Port  JeflFerson  village. 

The  first  project  for  improvement  was  adopted  in  1871,  and  com- 
pleted in  1883,  at  a  total  cost  of  $79,000.  Two  jetties  were  built  to 
shelter  the  inlet  channel,  one  east  of  the  inlet,  1,390  feet  long,  and 
one  west,  940  feet  long,  both  of  scant  cross  section.  A  channel  8 
feet  deep  at  mean  low  water  and  100  feet  wide  was  dredged  through 
the  inlet  and  shoal  outside. 

The  existing  project  for  improvement,  adopted  September  19, 
1890,  and  modified  August  18,  1894,  provides  for  dredging  a  channel 
through  the  harbor  entrance  12  feet  deep  and  200  feet  wide,  to  be 
protected  by  extending  and  enlarging  the  previously  built  jetties. 
Estimated  cost,  $145,000. 

Up  to  June  30,  1907,  $78,435.15  had  been  expended  on  the  present 
project;  of  this  amount  $5,929.64  was  for  maintenance  and  $443.65 
was  returned  to  the  United  States  Treasury,  this  amount  being  an 
unexpended  balance  from  the  emergency  act  of  April  28,  1904. 

About  50  per  cent  of  the  w^ork  proposed  under  the  present  project 
has  been  completed,  and  has  resuitea  in  securing  a  channel  12  feet 
deep  at  mean  low  water,  and  200  feet  wide,  and  in  completing  the 
east  jetty  to  its  full  projected  section  for  a  distance  of  1,380  feet, 
except  at  the  shore  end,  where  it  is  covered  by  sand.  The  west  jetty 
is  940  feet  long,  with  scant  cross  section.  No  work  has  been  done  on 
this  jetty  under  the  present  project.  It  is  reported  that  some  shoal- 
ing has  occurred  in  the  dredged  channel. 

The  available  funds  are  to  be  applied  to  continuing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30,  1907,  is  estimated  at  12  feet  at  mean  low 
water.  Mean  range  of  tides  at  entrance,  7  feet;  at  Port  JeflFerson 
wharves,  6.2  feet.  The  total  length  of  navigable  channel  from  Long 
Island  Sound  to  Port  JeflFerson  wharves  is  about  2^  miles.  The  har- 
bor is  about  2  miles  long  and  three-fourths  of  a  mile  wide. 

The  commerce  consists  principally  of  coal,  building  materials, 
farm  produce,  fish,  and  general  merchandise,  and  amounted  to  24,940 
tons,  valued  at  $360,200,  in  1898;  to  42,130  tons,  valued  at 
$2,145,940,  in  1899;  to  46,670  tons,  valued  at  $776,000,  in  1903;  to 
8,832  tons,  valued  at  $90,424,  in  1904;  to  19,650  tons,  valued  at 
$565,700,  in  1905,  and  to  118,705  tons,  valued  at  $2,544,900,  in  1906. 

The  eflFect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
page  1393.  A  sketch  of  Port  JeflFerson  Harbor  is  printed  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  866. 
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July  1,  1906,  balance  unexpended $9,726.71 

Amount  allotted  from   appropriation   by  river  and  harbor  act  ap- 
proved March  2,  1907 24,000.00 

33,726.71 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,305.51 

For  maintenance  of  improvement 1,956.35 

Repaid  to  U.  S.  Treasury 443.65 

9,705.51 

July  1,  1907,  balance  unexpended 24,021.20 

July  1,  1907,  outstanding  liabilities 21.20 

July  1,  1907,  balance  available 24,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 48,473.  29 

(6)  Mattituck  Harbor, — This  harbor  is  a  tidal  inlet  extending:  in 
a  southerly  direction  from  Long  Island  Sound  to  the  village  of  Matti- 
tuck, Long  Island.  One  mile  above  the  mouth  a  tide  milldam  with 
gates  has  been  built  across  the  stream.  The  depth  at  the  entrance, 
which  is  obstructed  by  a  shifting  sand  bar,  is  from  1  to  2  feet;  thence 
up  to  the  milldam  from  2  to  7  feet  at  low  tide,  and  above  the  latter 
the  depth  is  6  feet  at  high  tide. 

The  project  adopted  by  the  act  of  June  3,  1896,  provides  for  a 
channel  7  leet  deep  at  mean  low  water  from  the  entrance  to  the  dam 
and  7  feet  deep  at  mean  high  water  above  the  dam  to  the  village,  the 
width  to  be  80  feet,  except  near  the  mouth,  where  it  is  increased  to 
100  feet ;  the  entrance  channel  to  be  protected  by  two  parallel  jetties, 
400  feet  apart,  extending  out  to  the  9-foot  curve.  Estimatea  cost, 
$83,000. 

Up  to  June  30,  1907,  $28,529.73  had  been  expended  on  the  .project, 
all  for  improvement. 

About  34  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  the  completion  of  the  west  jetty  to  full  pro- 
jected section  for  a  length  of  680  feet,  extending  out  to  the  lO-ioot 
curve;  the  east  jetty  to  full  projected  section  for  a  length  of  775  feet, 
extending  out  to  the  7-foot  curve ;  and  in  dredging  a  channel  at  the 
entrance  7  feet  deep  at  mean  low  water,  60  feet  wide,  and  about  800 
feet  long.  The  jetties  serve  to  some  extent  in  fixing  the  channel 
entrance,  but  navigation  will  not  be  materially  benefited  until  the 
channel  has  been  deepened  by  dredging. 

The  available  funcis  are  to  be  applied  to  continuing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  is  estimated  at  about 
1  foot.  The  head  of  navigation  is  at  the  village  of  Mattituck.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  to  Matti- 
tuck is  about  '1\  miles.  The  range  of  tide  outside  the  entrance  is  4.8 
feet  and  below  the  milldam  2.2  feet. 

The  commerce  consists  principally  of  coal,  building  materials, 
fruits,  farm  produce,  and  general  merchandise,  and  amounted  to 
56,602  tons,  vahied  at  $2,041,766,  in  1904. 

No  change  in  freight  rates  has  yet  resulted,  the  work  not  being 
sufficiently  advanced. 

F'or  detailed  description  of  this  work  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1891,  page  843,  and  1897,  page  1095. 
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July  1,  1906,  balance  unexpended $10,045.32 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 40,000.00 

50,  045.  32 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 3,  575.  05 

July  1,  1^)07,  balance  unexpended 40,470.27 

July  1,  1907,  outstanding  liabilities 4,758.92 

July  1,  1907,  balance  available 41,711.35 

July  1,  1907.  amount  covered  by  uncompleted  contracts 1,306.96 

Amount  (estimated)  required  for  completion  of  existing  project 8,000.00 

(<?)  Huntington  Harbor, — This  harbor  is  a  narrow  tidal  estuary 
extending  inland  from  Huntington  Bay,  Long  Island,  in  a  southerly 
direction  for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  1^  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor. 

In  1872  the  first  project  was  adopted,  under  which  in  1873  a  shoal 
at  the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long. 
130  to  150  feet  wide,  and  8  feet  deep  at  mean  low  water  was  dredged 
up  to  the  town  landings  at  a  total  cost  of  $22,500.  In  1884  this  chan- 
nel had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  at  mean  low  water 
and  100  feet  wide  up  to  the  upper  wharves,  to  be  protected  by  piling, 
if  necessary.     Estimated  cost,  $32,000. 

Up  to  June  30, 1907,  $34,521.60  had  been  expended  on  this  project; 
of  this  amount,  $5,032.54  was  for  maintenance. 

The  present  project  is  completed,  except  as  to  the  dredging  or  pile 
construction  necessary  to  maintain  the  channel.  For  purposes  of 
maintenance  the  channel  has  been  dredged  200  feet  wide  in  lieu  of 
pile  protection.     The  channel  has  deteriorated  somewhat. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  oe  carried  June  30,  1907,  over  the 
shoalest  part  of  the  channel  is  estimated  at  about  7  feet  at  mean  low 
water.  Mean  range  of  tide,  7.2  feet.  The  head  of  navigation  is  at  a 
causeway  about  one-third  of  a  mile  above  Town  dock.  The  total 
length  of  navigable  channel  from  Huntington  Bay  to  the  causeway  is 
about  2  miles. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  farm  produce, 
building  material,  and  miscellaneous  merchandise,  and  amounted  to 
23,584  tons,  valued  at  $473,109,  in  1897;  to  46,500  tons,  valued  at 
$605,000,  in  1899;  to  45,600  tons,  valued  at  $768,000,  in  1900;  to 
52,000  tons,  valued  at  $875,800,  in  1901;  to  66,000  tons,  valued  at 
$1,086,000,  in  1903;  to  94,950  tons,  valued  at  $2,818,250,  in  1904;  and 
to  105,212  tons,  valued  at  $2,774,850,  in  1906. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

For  detailed  description  see  Report  of  the  Chief  of  Engineers  for 
1897,  page  1100.  A  stetch  of  the  upper  part  of  the  harbor  is  printed 
in  the  Annual  Report  for  1904,  page  1023. 


128  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  U.   S.   ARMY. 

July  1,  1906,  balance  unexpended $2,064.72 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 3,500.00 

'  5, 5^4.  72 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 2, 086. 32 

July  1,  1907,  balance  unexi)ended 3,478.40 

(d)  Glencove  Harbor, — This  harbor  is  a  small  tidal  inlet  on  the 
east  side  of  Hempstead  Harbor,  Long  Island.  Its  channel  is  about 
2  feet  deep  at  mean  low  water  and  a  bar  at  the  entrance  has  a  foot 
less  of  depth.  Before  improvement  vessels  waiting  for  tides  to  enter 
the  harbor  were  exposed  to  storms  from  the  north  and  northwest. 

The  existing  project,  adopted  August  11,  1888,  and  revised  June 
22,  1895,  provides  for  the  construction  of  a  breakwater  in  Hempstead 
Harbor,  extending  from  the  northwest  corner  of  Glencove  dock 
west-southwesterly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Glencove  Harbor.  The  breakwater  is  to  have  a  length  of 
2,000  feet  and  to  be  built  to  a  height  of  3  feet  above  high  water,  with 
a  top  width  of  5  feet.     Estimated  cost,  $135,000. 

Up  to  June  30,  1907,  $72,000  had  been  expended  on  the  project,  all 
for  improvement. 

About  53  per  cent  of  the  work  contemplated  under  the  project 
has  been  completed  and  has  resulted  in  building  1,564  feet  of  the 
breakwater  to  full  projected  section. 

The  present  length  of  breakwater  appears  to  afford  sufficient  pro- 
tection to  vessels  seeking  shelter  from  storms  in  this  vicinity,  ana  its 
further  extension  thereK)re  seems  to  be  unnecessary. 

The  maximum  depth  in  the  anchorage  behind  the  breakwater  is 
estimated  at  21  feet  at  mean  low  water.  Mean  range  of  tides,  7.7 
feet.  The  head  of  navigation  is  at  the  southern  extremity  of  Hemp- 
stead Harbor,  about  3^  miles  from  the  breakwater. 

The  commerce  of  the  harbor  is  chiefly  coal,  and  amounted  to  8,549 
tons,  valued  at  $40,515,  in  1904 ;  and  to  7,062  tons,  valued  at  $18,000, 
in  1906. 

This  improvement  has  no  immediate  effect  on  freight  rates. 

For  details  of  improvement  see  Report  of  the  Chief  of  Engineers 
for  1897,  page  1103.  A  map  is  printed  in  Report  of  the  Chief  of 
Engineers  for  1889,  page  728. 

July  1,  1906,  balance  iinexi>ended $169.72 

June  IK),  11K)7,  amount  exi)ende<l  during  fiscal  year,  for  works  of 

improvement 169.  72 

Amount  (estimated)  require<i  for  completion  of  existing  project 63,000.00 

{e)  Flushing  Bay, — Flushing  Bay  is  on  the  north  shore  of  Long 
Island,  about  14  miles  by  water  from  the  Battery,  New  York  City. 
The  bay  is  about  1  mile  wide  and  2  miles  long,  the  depth  in  the  orig- 
inal channel  being  not  much  greater  than  elsewhere  in  the  bay. 
Before  improvement  the  controlling  depth  up  to  Flushing  was  3.9 
feet  at  mean  low  water. 

The  existing  project,  adopted  March  3,  1879,  and  modified  Sep- 
tember 19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,663 
feet  long  on  the  west  side  of  the  channel  to  protect  it  from  filling  and 
for  making  and  maintaining  a  channel  G  feet  deep  at  mean  low  water 
up  to  the  lower  bridge  at  Flushing.    Estimated  cost,  $173,500. 


RIVER  AND   HARBOR   IMPROVEMENTS.  129 

Up  to  June  30,  1907,  $133,462.16  had  been  expended  on  the  project. 
During  progress  of  work  it  was  repeatedly  necessary  to  redredge  some 
parts  01  the  channel,  so  that  it  is  not  possible  to  state  exactly  what 

Sart  of  above  sum  was  used  for  maintenance.     The  expenditure  to 
une  30,  1907,  for  maintenance  is  estimated  at  $10,462.16. 

About  71  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  and  has  resulted  in  a  channel  6  feet  deep  at  mean  low 
water,  but  of  insufficient  width  for  the  present  needs  of  the  localitv ; 
and  in  the  construction  of  a  dike  4,663  feet  long.  The  whole  of  the 
dike  is  in  bad  condition,  and  all  of  the  outer  end,  1,606  feet  long, 
with  the  exception  of  a  few  scattering  piles  and  stones,  has  been  car- 
ried away  by  storms  and  ice.  Dike  construction  was  discontinued 
in  1891. 

The  available  funds  are  to  be  applied  to  making  such  slight  changes 
in  the  dike  as  may  be  necessary  to  make  it  less  of  an  obstruction  to 
navigation,  to  continuing  the  improvement,  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907;  from  East 
River  to  just  beyond  the  Main  Street  Railroad  Bridge  at  mean  low 
water  is  estimated  at  6  feet.  Mean  range  of  tides,  7.1  feet.  The 
head  of  navigation  is  1  mile  above  Strongs  causeway.  The  total 
length  of  the  navigable  channel  is  about  5^  miles. 

The  commerce  consists  chiefly  of  coal,  building  materials,  dye- 
woods,  and  miscellaneous  merchandise,  and  amounted  to  163,395  tons, 
valued  at  $1,449,438,  in  1897 :  to  158,756  tons,  valued  at  $1,534,937, 
in  1899;  to  200,473  tons,  valued  at  $4,196,406,  in  1901;  to  186,000 
tons,  valued  at  $1^613,100,  in  1902;  to  110,100  tons,  valued  at  $960,750, 
in  1903;  to  142,996  tons,  valued  at  $2,599,488,  in  1904;  to  142,274  tons, 
valued  at  $2,656,650,  in  1905,  and  to  273,312  tons,  valued  at  $3,937,444, 
in  1907. 

The  effect  of  the  improvement  has  probably  been  to  reduce  the 
freight  rates  since  the  channel  has  been  deepened. 

Fot  detailed  description  of  improvement  see  Report  of  the  Chief 
of  Engineers  for  1897,  page  1106.  A  map  is  printea  in  the  Report  of 
the  Chief  of  Engineers  for  1903,  page  868. 

Report  of  the  examination  authorized  by  the  river  and  harbor  act 
approved  June  13,  1902,  is  printed  in  Report  of  the  Chief  of  Engi- 
neers for  1905,  page  990. 

July  1,  1906,  balance  unexpended ^1,944.64 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 -  27.000.00 

28.  944.  64 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 406. 80 

July  1.  1907,  balance  unexpended 28,537.84 

July  1,  1907,  outstandUig  liabilities 50.00 

July  1,  1907,  balance  available 28,487.84 

Amount  (estimated)  required  for  completion  of  existing  project 21, 962. 16 

(/)  Canarsie  Bcty. — This  bay  forms  the  northwest  part  of  Jamaica 
Bay  at  Canarsie  Landing.  The  original  depth  from  the  landing  to 
Big  channel  was  4.2  feet  and  to  Island  channel  1.3  feet  at  mean  low 
water. 
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The  project  for  this  improvement,  adopted  June  14,  1880,  and 
subsequently  enlarged  in  1889  and  1896,  provides  for  the  construc- 
tion of  two  dikes  and  dredging  between  them  where  necessary  to 
secure  a  channel  100  to  150  feet  wide  and  G  feet  deep,  connecting  the 
steamboat  dock  at  Canarsie  with  Big  channel,  Jamaica  Bay;  also 
for  a  channel  4  feet  deep  and  about  50  feet  wide,  running  in  a*  south- 
westerly direction  from  Canarsie  Landing  to  Island  channel,  and 
for  a  channel  5  feet  deep  and  50  feet  wide,  running  in  a  northeasterly 
direction  to  Gophel  channel.    Estimated  cost,  $88,000. 

Up  to  June  30,  1907,  $72,565.72  had  been  expended  on  the  project ; 
of  this  amount,  $2,693.36  was  for  maintenance. 

The  work  of  improvement  under  the  project  has  been  completed. 
The  dredged  channels  have  deteriorated  somewhat,  and  the  dikes  are 
in  poor  condition.  The  channel  connecting  the  steamboat  dock  with 
Big  channel  has,  imder  a  contract  completed  June  17,  1907,  been 
restored  to  its  projected  depth  of  6  feet  at  mean  low  water  and  width 
of  about  125  feet. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  coula  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  channel  at  mean  low  water  is  estimated  at  6  feet. 
in  the  main  channel,  2^  feet  in  the  West  Branch,  and  3  feet  in  the 
East  Branch.  Mean  range  of  tides,  4.7  feet.  The  total  length  of 
navigable  channel  is  about  1  mile.  The  head  of  navigation  is  at 
Canarsie  Landing. 

The  commerce  of  Canarsie  is  mainly  in  building  materials,  fertil- 
izers, fish,  and  coal,  and  amounted  to  50,000  tons,  valued  at  $427,375, 
in  1896;  to  450,000  tons,  valued  at  $2,000,000,  in  1901;  to  124,5M 
tons,  valued  at  $1,861,008,  in  1904;  and  to  95,460  tons,  valued  at 
$1,714,022,  in  1905. 

The  commerce  of  Canarsie  Bay  has  been  greatly  benefited  by  the 
improvement  and  freight  rates  reduced. 

Details  as  to  this  improvement  may  be  found  in  Report  of  the  Chief 
of  Engineers  for  1897,  page  1114.  A  sketch  of  Canarsie  Bay  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1026. 

July  1,  1906,  balance  unexpended $2,546.04 

i\ mount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 4, 000. 00 

6. 546.  04 

June  30,  1907,  amount  expendeil  during  fiscal  year,  for  maintenance 
of  improvement 2,611.76 

July  1,  1J)07,  balance  unexpended 3,934.28 

July  1,  1907,  outstanding  liabilities 139.00 

July  1,  1907,  balance  available 3, 795. 28 

(ff)  Sap  Ilnrhor, — This  harbor  lies  on  the  northern  shore  of  Long 
Island,  about  24  miles  west  of  Montauk  Point.  It  is  a  small  bay, 
sheltered  by  Long  Island  on  the  south  and  west,  and  partly  by  Shelter 
Island  on  the  north,  and  is  open  to  the  northeasterly  storms. 

The  project  adopted  June  13, 1902,  consists  in  constructing  a  break- 
water 3,180  feet  long  from  Conklin  Point,  at  an  estimated  cost  of 
$71,000. 
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Up  to  June  30,  1907,  $31,388.81  had  been  expended  on  the  project, 
all  lor  improvement.  There  was  received  on  bond  of  failing  con- 
tractor $2,296. 

About  57  per  cent  of  the  work  proposed  under  the  project  has  been 
completed.  The  breakwater  has  been  built  to  its  full  projected  sec- 
tion for  a  distance  of  2,050  feet  and  affords  protection  to  boats  of 
light  draft. 

The  available  funds  are  to  be  applied  toward  completing  the  im- 
provement. 

The  maximum  draft  that  can  be  carried,  June  30, 1907,  through  the 
harbor  up  to  the  wharves  is  about  12  feet  at  mean  low  water.  The 
mean  range  of  tide  is  2.5  feet.  The  head  of  navigation  is  located  in 
Sag  Harbor  Cove,  about  1  mile  above  the  town  wnarves.  The  total 
length  of  navigable  channel  from  these  wharves  to  the  deep  water  of 
Gardiners  Bay  is  about  5  miles.  When  completed,  the  breakwater 
will  aflFord  protection  to  an  area  approximately  one-half  mile  long  by 
three-eighths  of  a  mile  wide. 

The  commerce  of  the  harbor,  mainly  in  general  merchandise  and 
fruits  and  farm  products,  amounted  to  3,454  tons,  valued  at  $187,015, 
in  1904 ;  to  18,771  tons,  valued  at  $401,989,  in  1905 ;  and  to  19,041  tons, 
valued  at  $237,275,  in  1906. 

The  work  is  not  far  enoiigh  advanced  to  affect  freight  rates. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
page  1451.  A  sketch  of  the  harbor  is  printed  in  the  Report  of  the 
Chief  of  Engineers  for  1903,  page  870. 

July  1,  1906,  balance  unexpended $7,476.34 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 26,500.00 

3;^,  976.  34 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         7. 069. 15 

July  1,  1907,  balance  unexpended 26,907.19 

Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $33,973.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  125, 000. 00 

158,  973.  49 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $18,119.43 

For  maintenance  of  improvement 7,504.88 

25,624.31 

July  1,  1907,  balance  unexpended 133,349.18 

July  1,  1907,  outstanding  liabilities 4,969.12 

July  1,  1907,  balance  available 128,380.06 

July  1,  1907,  amount  covered  by  uncompleted  contracts 1,306.96 

Amount  (estimated)  required  for  completion  of  existing  project 156,435.45 

(See  Appendix  E  6.) 

7.  East  River  and  Hell  Gate^  New  York. — East  River,  a  tidal  strait 
separating  New  York  City  from  Long  Island,  extends  from  the  Bat- 
tery to  Throgs  Neck,  a  mstajice  of  about  16  miles.    In  its  original 
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condition  it  was  obstructed  by  rocks  and  reefs,  especially  in  the  part 
known  as  Hell  Gate. 

The  improvement  of  this  waterway  was  commenced  in  1852,  under 
a  project  prepared  in  1848,  which  contemplated  the  removal  of  rocks 
at  Hell  Gate  and  Diamond  reef.  The  amount  expended  under  this 
project  was  $33,861.59. 

The  existing  project  for  improvement,  adopted  in  1868  and  modi- 
fied in  1870, 1874, 1884, 1889, 1891,  and  1899,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  between  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  26  feet,  and  for  the  con- 
struction of  sea  walls  and  5ikes  where  necessary  to  guide  the  tidal 
currents.     The  cost  of  the  work  was  estimated  at  $5,639,120. 

Up  to  June  30,  1907,  $4,781,794.60  had  been  exi>ended  on  the  pres- 
ent project;  of  this  amount  $98.02  was  for  maintenance.  There  was 
received  from  sales  of  condemned  property  $1,334.25. 

About  85  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  the  removal  to  the  contem- 
plated depths  of  Diamond  reef  off  Governors  Island;  Coenties  reef, 
off  Coenties  slip;  Third  street  reef;  Pilgrim  rock,  off  Twentieth 
street;  Charlotte  rock,  off  Hunters  Point;  Man-o'-War  rock,  off 
Thirty-ninth  street;  Hallets  Point,  Ways  reef,  Shell  Drake,  and 
Scaly  rock,  in  Hell  Gate ;  reef  at  Middle  Ground,  off  Sunken  Meadow ; 
North  Brother  Island  reef ;  reef  off  Baretto  Point ;  and  in  the  partial 
removal  of  Battery  reef;  reef  on  South  Ferry  slips;  Shell  reef,  off 
Tenth  to  Nineteenth  streets;  Ferrv  reef,  off  Thirty-fourth  street; 
Middle  reef  (including  Flood  rock,  Gridiron,  Hen  and  Chickens, 
and  Negro  Heads),  in  Hell  Gate;  Frying  Pan,  and  Pot  rock,  in  Hell 
Gate. 

The  available  funds  are  to  be  applied  to  making  a  resurvey  of  such 
part  of  the  present  project  as  may  be  necessary,  including  any  ledge 
or  ledges  of  rock  near  to  the  westerly  shore,  in  completing  the  removal 
of  Pot  rock,  and  in  removing  parts  of  Frying  Pan,  JMiddle  reef. 
Shell  reef,  and  Battery  and  South  Ferry  reefe. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  June 
30,  1907,  through  the  main  channel  from  the  Battery  to  Long  Island 
Sound  is  estimated  at  26  feet.  The  length  of  this  waterway  is  about 
16  miles.  The  range  of  tide  south  of  Hell  Gate  is  from  4^  to  5  feet, 
and  east  of  it  from  5  to  7  feet. 

The  traffic  in  East  River  is  very  great,  and  is  intimatelv  connected 
with  that  of  New  York  Harbor  proper.  It  is  impracticaole  to  show 
what  proportion  belongs  to  East  River,  especially  as  the  heaviest 
coastwise  traffic  is  carried  on  in  vessels  wnich  do  not  enter  or  clear  at 
the  custom-house. 

The  improvement  of  the  river  has  l)een  of  great  benefit  to  naviga- 
tion, but  since  most  of  the  freight  carried  by  the  vessels  using  it  is  not 
local  its  effect  on  freight  rates  can  not  be  determined. 

Detailed  description  of  this  improvement  is  printed  in  the  Reports 
of  the  Chief  of  Engineers  for  1868,  page  741 ;  for  1874,  Part  2,  page 
164,  and  for  1897,  page  1026. 
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July  1,  1906,  balance  unexpended $160,254.58 

Amount  approi>riated  by  river  and  harbor  act  approved  March  2, 

1007 250.000.00 

410, 254.  58 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,275.46 

For  maintenance  of  improvement 98.02 

7, 373. 48 

July  1,  1907,  balance  unexpended 402,881.10 

July  1,  1907,  outstanding  liabilities 187.50 

July  1,  1907,  balance  available 402,693.60 

Amount  (estimated)  required  for  completion  of  existing  project 455, 876.  57 

(See  Appendix  E  7.) 

8,  Harlem  River^  New  York. — ^The  Harlem  River  and  Spuyten 
Duyvil  Creek,  both  included  in  the  improvement,  are  two  waterways 
which  ioin  at  Kingsbridge,  N.  Y.,  and  separate  Manhattan  Island 
from  the  mainland.  The  narrow  channel  at  their  junction  was 
obstructed  by  a  ledge  of  rocks  awash  at  low  tide. 

Before  improvement  the  Harlem  River  had  an  availaible  depth  of 
10  feet  at  mean  low  water  from  the  East  River  to  Morris  dock,  except 
at  Highbridge,  where  it  was  only  6  feet  deep.  From  Morris  dock  to 
Fordham  Landing  there  was  a  crooked  channel  7  feet  deep,  and  above 
the  latter  place  the  river  could  be  used  only  by  the  smallest  class  of 
vessels.  Spuyten  Duyvil  Creek,  from  Kingsbridge  to  the  Hudson, 
had  a  deptn  of  4  feet. 

The  original  project  for  improvement,  adopted  in  1874,  provided 
for  the  removal  of  old  bridge  piers.  Candle  Factory  reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  12  feet,  the 
cost  of  the  work  being  estimated  at  $167,875.56.  In  furtherance  of 
this  project  $21,000  was  expended. 

The  existing  project,  adopted  June  18,  1878,  and  modified  October 
7,  1886,  provides  for  a  continuous  channel  400  feet  w4de  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  about  1,300 
feet  north  of  Highbridge,  where  the  width  was  made  354  feet,  and 
at  the  rock  cut  through  Dyckmans  Meadow,  where  the  width  was 
reduced  to  350  feet  and  the  depth  increased  to  18  feet.  Estimated 
cost,  $2,700,000. 

On  June  30,  1907,  $1,397,544.26  had  been  expended  on  the  present 
project,  all  for  improvement  About  52  per  cent  of  the  work  pro- 
posed under  the  present  project  has  been  completed,  and  has  resulted 
in  making  a  channel  150  to  400  feet  wide  and  15  reet  deep  at  mean 
low  water  from  the  Hudson  River  to  the  East  River.  From  McCombs 
Dam  bridge  to  the  East  River  the  width  varies  from  150  to  400  feet. 
At  and  near  the  Hudson  River  it  is  400  feet  wide. 

The  available  funds  are  to  be  applied  to  continuing  the  improve- 
ment by  widening  the  150-foot  channel,  removing  rocky  obstructions 
at  McCombs  Dam  bridge,  and  removing  shoals  at  and  between  Second 
and  Third  avenue  bridges. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  through 
the  channel  from  East  River  to  Hudson  River  at  mean  low  water  is 
estimated  at  15  feet.  The  range  of  tides  in  Harlem  River  varies 
from  5.5  feet  at  Third  Avenue  Bridge  to  3.8  feet  at  the  mouth  of 
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Spiiyten  Diiyvil  Creek.  The  least  width  of  the  channel  was  about 
150  feet,  except  in  places  where  shoaling  has  probably  narrowed  it 
somewhat.     The  total  length  of  the  waterway  is  about  8  miles. 

The  commerce  of  this  river,  which  is  general  in  character,  amounted 
to  7,533,594  tons,  valued  at  $203,707,370,  in  1895;  to  0,910,386  tons, 
valued  at  $282,180,100,  in  1903;  to  9,130,703  tons,  valued  at  $231,- 
384,004,  in  1904;  to  9,998,021  tons,  valued  at  $270,210,309,  in  1905, 
and  to  11,385,049  tons,  valued  at  $104,359,757,  in  1900. 

The  greater  part  of  this  is  handled  by  the  New  York,  New  Haven 
and  Hartford  Railroad  Company,  principally  on  the  lower  part  of 
the  river,  and  therefore  can  not  be  considered  as  bearing  on  tne  gen- 
eral improvement. 

The  effect  of  the  improvement,  according  to  the  best  information 
available,  is  that  some  reduction  has  been  made  in  freight  rates,  but 
the  principal  benefit  derived  has  been  in  the  way  of  increased  facili- 
ties for  handling  shipments,  which  make  a  material  saving  in  the 
cost  of  transportation. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1887,  page  005,  and  1897,  page  1019. 

July  1,  190C,  balaiu-e  unexi)ende(l $02,448.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 
1907 150,  000.  00 

212,  44a  09 
June  30,  1907,  amount  exi^ended  during  fiscal  year,  for  works  of 
improvement (54,  992.  .35 

July  1,  1907,  balance  unexpended 147,455.74 

July  1,  1907,  outstanding  liabilities 6,142.98 

July  1,  1907,  balance  available 141,  312.  70 

Amount  (estimated)  retjuired  for  completion  of  existing  project--  1,155,000.00 
(See  Appendix  E  8.) 

9.  Newtown  Creek^  New  York. — This  creek,  an  inlet  of  the  East 
River,  extending  inland  between  Kings  and  Queens  counties,  N.  Y., 
for  a  distance  of  about  4  miles,  had  a  natural  depth  varying  from  12^ 
feet  at  the  mouth  to  4  feet  at  the  head  of  navigation. 

The  original  project,  adopted  in  18S0  and  modified  in  1884,  pro- 
vided for  a  channel  240  feet  wide  and  21  feet  deep  from  the  mouth  to 
the  Vernon  Avenue  Bridge ;  thence  to  the  head  of  navigation  on  both 
branches  for  channels  decreasing  from  175  to  100  feet  in  width  and 
from  18  to  10  feet  in  depth.  The  cost  of  the  work  was  estimated  at 
$255,500.     In  carrying  out  this  project  $197,500  was  expended. 

The  existing  project,  adopted  June  3,  1896,  is  to  secure  a  uniform 
channel,  125  &t  wide  and  18  feet  deep,  from  the  East  River  to  the 
head  of  navigation  at  Metropolitan  avenue,  at  an  estimated  cost  of 
$450,000.     This  estimate  was  subsequently  reduced  to  $213,000. 

Up  to  June  30,  1907,  $218,305.79  had  l)een  expended  on  the  project. 
Of  this  amount,  $19,750.33  was  for  maintenance. 

About  93  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  a  chaimel  of  the  projected  width 
and  depth,  with  the  exception  of  some  widening  at  the  entrance  and 
the  removal  of  bowlders  near  the  mouth  of  the  creek.  The  dredged 
channel  has  deteriorated  to  a  considerable  extent. 
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The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  June  30,  1907,  at  mean  low  water,  is  estimated  at  17  feet. 
The  mean  range  of  tides  is  about  4^  feet.  The  total  len^h  of  navi- 
gable channel  is  about  4  miles.  The  head  of  navigation  in  each 
branch  is  at  the  Metropolitan  Avenue  bridges. 

The  commerce,  consisting  chiefly  of  coal,  building  materials,  oil, 
ores,  general  merchandise,  etc.,  amounted  to  2,675,025  tons,  valued 
at  $90,535,640,  in  1903;  to  3,771,726  tons,  valued  at  $108,313,377,  in 
1904;  to  3,428,404  tons,  valued  at  $130,812,974,  in  1905;  and  to 
2,803,380  tons,  valued  at  $214,714,751,  in  1906. 

PVeight  rates  have  been  greatly  reduced  as  a  result  of  this  improve- 
ment. 

Detailed  descriptions  of  this  improvement  are  printed  in  the  Re- 
ports of  the  Chief  of  Engineers  for  1896,  page  760^  and  1900,  page 
1411.  A  sketch  of  the  locality  is  printed  in  Keport  of  the  Chief  of 
Engineers  for  1904,  page  1034. 

July  1,  190(>,  balance  unexpended $4,790.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907  _     5, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 15, 000. 00 

24,  790. 54 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 4,  756. 33 

July  1,  1907,  balance  unexi>ended 20,034.21 

July  1,  1907,  outstanding  liabilities , 34.21 

July  1,  1907,  balance  available 20,000.00 

(See  Appendix  E  9.) 

10.  Browns  Creek^  New  York, — This  is  a  narrow  stream  which 
empties  into  Great  South  Bay,  Long  Island,  near  Browns  Point.  It 
had  originally  a  depth  of  from  1  to  3  feet  at  low  water,  a  bar  at  the 
mouth  having  less  than  1  foot. 

The  project  for  improvement,  adopted  September  19,  1890,  pro- 
vides for  a  channel  100  f'^t  wide  and  4  feet  deep,  to  extend  from  deep 
water  in  the  bay  up  to  Sayville  highway  bridge,  and  to  be  protected 
at  the  entrance  by  jetties  on  both  sides.     Estimated  cost,  $46,000. 

Up  to  June  30,  1907,  $31,000  had  been  expended  on  the  project,  of 
which  amount  $6,000  was  for  maintenance. 

About  54  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  the  builaing  of  two  jetties  at  the  entrance 
and  in  the  dredging  of  a  channel  100  feet  wide  and  4  feet  deep  at 
mean  low  water  for  a  distance  of  3,200  feet  from  the  entrance.  Be- 
cause of  shoaling  this  dredged  channel  was  redredged  in  1905  to  4 
feet  depth  at  mean  low  water  for  a  distance  of  about  1,200  feet  from 
the  end  of  the  jetties. 

There  is  now  an  available  channel  about  100  feet  wide  and  3  to  4 
feet  deep  at  mean  low  water  for  a  distance  of  3,200  feet  from  the 
entrance.     Above  this  the  channel  remains  in  its  original  condition. 

The  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.    They  are  in  bad  condition. 
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The  available  funds  are  to  be  applied  to  continuing  the  improve- 
ment. 

The  maximum  draft  that  could  be  carried  over  the  shbalest  part  of 
the  dredged  channel  at  me^n  low  water  June  30, 1907,  is  estimated  at 
3  feet;  mean  range  of  tides,  1  foot.  The  head  of  navigaticm  is  at 
the  Sayville  highway  bridge,  about  1^  miles  from  the  mouth. 

The  fishing  people  in  this  locality  have  been  benefited  by  the  im- 
provement to  tne  extent  of  providing  them  with  a  harbor  of  refuge 
for  small  boats. 

Because  of  rapid  deterioration,  due  mainly  to  the  inflow  of  mud 
from  the  marshes  bounding  the  channel,  $6,000  has  already  been 
expended  in  redredging,  and  the  jetties,  built  only  to  about  one-third 
of  their  projected  lengths,  are  in  a  very  bad  condition. 

The  total  cost  of  completing  the  project  will  be  much  greater  than 
the  original  estimate,  and  if  the  channel,  which  is  now  omy  3,200  feet 
long  and  requires  redredging,  is  extended  upstream,  the  expenditure 
for  maintenance  will  increase  proportionately. 

Considering  the  limited  number  of  vessels  using  this  creek  for 
transportation  purposes,  the  cost  of  improving  and  maintaining  the 
entire  length  of  the  creek  to  Sayville,  and  completing  the  break- 
waters as  projected,  would  be  out  of  proportion  to  the  benefits  to  be 
derived  thereirom.  It  is  therefore  recommended  that  future  appro- 
priations be  made,  not  for  extending  the  improvement,  but  only  for 
maintaining  the  present  dredged  channel. 

The  commerce  consists  mainly  of  coal,  building  materials,  and  fish, 
and  amounted  to  10,700  tons,  valued  at  $213,800,  in  1898;  to  11,642 
tons,  valued  at  $251,350,  in  1899;  to  17,025  tons,  valued  at  $454,500, 
in  1901 ;  to  17,630  tons,  valued  at  $299,300,  in  1902 ;  to  20,380  tons, 
valued  at  $009,450,  in  1903;  to  24,000  tons,  valued  at  $807,075,  in 
190i;  to  51,675  tons,  valued  at  $1,811,195,  in  1905;  and  to  29,675  tons, 
valued  at  $983,880,  in  1906. 

Up  to  the  present  time  the  improvement  has  resulted  in  making  a 
harlK)r  of  refuge  for  fishing  boats,  and  has  had  no  appreciable  eflfect 
on  freight  rates. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1897,  page  1111,  and  for  1900,  page  1417.  A  sketch  of 
the  creek  is  printed  in  Report  of  the  Chief  or  Engineers  for  1894, 
page  710. 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  2, 1907-     $5, 000.  00 

July  1,  1907.  bahmce  unexi)ended 5,000.00 

Amount  (estimated)  re<iuired  for  completion  of  existing  project 16,000.00 

(See  Appendix  E  10.) 

11.  Great  South  Bay^  New  York. — The  first  project,  adopted  Sep* 
tember  19,  1890,  provided  for  the  improvement  of  the  Patchogue 
River,  a  small  inlet  extending  from  Great  South  Bay,  Long  Island, 
to  the  village  of  Patchogue.  This  stream  had,  before  improvement, 
a  depth  of  2  feet.  The  project  provided  for  a  channel  about  5,000 
feet  long,  00  feet  wide,  and  6  feet  deep,  to  be  protected  at  its  mouth 
against  westerly  storms  by  a  jetty  1,700  feet  long.  Estimated  cost, 
$40,000.  On  June  30,  1902,  there  had  l)een  expended  on  this  work 
$40,000,  and  the  project  was  completed. 
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The  present  project,  adoDted  June  13,  1902,  provides  for  dredmng 
a  channel  from  Fire  Island  Inlet,  which  connects  Great  South  Bay 
with  the  ocean,  to  Patchogue,  on  Patchogue  River.  From  the  inlet 
to  the  central  basin  in  Great  South  Bay  the  channel  is  to  be  10  feet 
deep  at  mean  low  water  and  200  feet  wide.  From  the  central  basin 
to  Patchogue  the  channel  is  to  be  8  feet  deep  and  100  feet  wide  at 
mean  low  water.  Estimated  cost,  $66,000,  and  $2,000  annually  for 
maintenance. 

Up  to  June  30,  1907,  $65,647.08  had  been  expended  on  the  project, 
of  which  amount  $5,826.26  was  for  maintenance.  About  91  per  cent 
of  the  cost  of  the  work  contemplated  under  the  present  project  has 
been  completed,  resulting  in  a  channel  200  feet  wide  and  10  feet 
deep  at  mean  low  water  in  the  bay,  except  at  bars  "A"  and  "  B ;  "  and 
in  tne  completion  of  a  channel  100  feet  wide  and  8  feet  deep  at  mean 
low  water  in  the  river.  Considerable  shoaling  has  occurred  in  the 
latter. 

The  appropriation  of  March  2, 1907,  is  to  be  applied  to  maintaining 
the  Patchogue  River  channel.  The  work  of  improvement  in  Great 
South  Bay  was  stopped  by  injunction  December  12,  1903,  and  again 
November  8,  1906,  and  the  balance  in  hand  from  the  appropriation 
of  1905  has  been  reserved  for  continuing  the  improvement  if  prac- 
ticable. 

As  the  work  of  improvement  can  not  at  present  be  brought  to  com- 
pletion because  of  the  injunction  which  is  still  in  force,  it  is  believed 
to  be  inadvisable  to  ask  for  an  appropriation  for  dredging  in  the 
uncompleted  channels  until  such  time  as  the  injimction  may  be 
removed. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  channel  from  Fire  Island  Inlet  to  central  basin 
was  8.5  leet  and  in  Patchogue  River  6  feet.  Mean  range  of  tides,  1 
foot.  The  head  of  navigation  in  Patchogue  River  is  at  a  fixed  bridge 
at  Division  street,  Patchogue.  The  total  length  of  navigable  channel 
from  Fire  Island  Inlet  to  Patchogue  is  about  17^  miles  and  to  Belle- 
port  22  miles. 

The  commerce  consists  mainly  of  coal,  lumber,  and  fish.  It 
amounted  to  255,200  tons,  valued  at  $3,702,000,  in  1898 ;  to  266,800 
tons,  valued  at  $3,808,500,  in  1899;  to  274,100  tons,  valued  at 
$3,919,000,  in  1900;  to  281,300  tons,  valued  at  $4,025,000,  in  1901; 
to  257,500  tons,  valued  at  $4,000,000,  in  1902 ;  to  258,500  tons,  valued 
at  $3,995,000,  in  1903;  to  257,879  tons,  valued  at  $4,037,130,  in  1904; 
to  224,526  tons,  valued  at  $3,871,850,  in  1905,  and  to  232,500  tons, 
valued  at  $4,014,000,  in  1906. 

The  effect  of  the  improvement  has  probably  been  to  reduce  freight 
rates  since  the  channel  has  been  deepened. 

For  details  as  to  improvement  see  Patchogue  River,  Reports  of  the 
Chief  of  Engineers  for  1897,  page  1108;  for  1901,  page  1249,  and  for 
1903,  page  134.  A  sketch  is  printed  in  Report  of  the  Chief  of  Engi- 
neers for  1903,  page  876. 
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July  1,  1906,  balance  unexpended $8,179.18 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     2, 000. 00 

10, 179. 18 
June  30,  11X)7,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 5, 826. 26 

July  1,  1907,  balance  unexpende<l 4,352.92 

July  1,  1907,  outstanding  liabilities 549.70 

July  1,  1907,  balance  available 3,803.22 

July  1,  1907,  amount  covered  by  uncompleted  contracts 1,  503.03 

Amount  (estimated)  required  for  completion  of  existing  project 1,826.26 

(See  Appendix  E  11.) 

J2.  Hudson  River^  New  York. — The  portion  of  this  river  which  is 
now  under  improvement  is  the  stretch  beginning  at  the  State  dam  at 
Troy  and  extending  downstream  to  Coxsackie,  a  distance  of  28  miles. 
In  its  natural  condition  the  channel  was  narrow  and  crooked,  with  a 
navigable  depth  of  4  feet  between  the  State  dam  and  Albany,  of  7^ 
feet  between  Albany  and  New  Baltimore,  of  11  feet  between  New 
Baltimore  and  Coxsackie,  and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified 
in  1852  and  agam  in  18G6,  had  for  its  object  the  securing  of  a  navi- 
gable channel  of  sufficient  with  and  9  feet  deep  between  Troy  and 
Albany,  and  11  feet  deep  between  Albany  and  rfew  Baltimore.  In 
carrying  out  this  work  $1,G67,938  was  expended. 

Tiie  existing  project,  adopted  July  13,  1892,  and  modified  March 
3,  1899,  provides  for  a  12-foot  channel  150  feet  w^ide  from  the  State 
dam  to  the  foot  of  Jacob  street,  Troy ;  thence  gradually  increasing  in 
width  to  400  feet  at  the  foot  of  Broadway,  Troy ;  thence  400  feet  wide 
to  Coxsackie.  This  work  was  estimated  to  cost  $4,343,863.  The  act 
of  1907  authorized  expenditure  of  $5,000  in  removing  the  bar  and 
deepening  the  channel  at  the  mouth  of  Schodack  Creek. 

On  June  30,  1907,  $3,453,582.02  had  been  expended  on  the  present 
project.     Of  this  amount  $271,000.35  was  for  maintenance. 

The  proportion  of  the  approved  project  accomplished  on  June  30, 
1907,  is  about  73  per  cent.  The  expenditures  have  resulted  in  an 
increase  in  the  depth  of  the  navigable  channel  on  June  30,  1907,  so 
that  at  mean  low"  water  the  maximum  depth  that  can  be  carried  over 
the  shoalest  part  of  the  channel  under  improvement  below  the  Dela- 
ware and  Hudson  Company's  bridge  at  Troy,  N.  Y.,  is  11  feet,  for  a 
width  of  channel  of  140  feet,  except  through  the  draw  spans  of  the 
bridges,  where  the  width  is  contracted  by  the  niers  to  about  80  feet 
in  front  of  Albany  and  to  40  feet  at  Trov;  a  aepth  of  10  feet  for  a 
width  of  80  feet  from  the  Delaware  and  itudson  Companv's  bridge  to 
within  900  feet  of  the  State  dam ;  8.5  feet  to  the  State  dam,  and  4.5 
feet  over  the  miter  sill  of  the  Sloop  lock.  The  range  of  the  tides  in 
seasons  of  moderate  rain  varies  from  2.55  feet  at  the  State  dam,  2.89 
feet  at  Broadway,  Troy,  2.84  feet  at  Albany,  to  3.09  feet  at  Coxsackie, 
Ix'ing  an  increase  in  elevation  of  high  water  of  al>out  0.5  foot  at 
Albany  and  at  the  foot  of  Broadway,  Tr6y.  The  head  of  navigation 
for  the  tidal  portion  of  the  river  is  at  the  State  dam,  153  miles  from 
the  Battery  in  New  York  City.  The  total  length  of  navigable  chan- 
nel under  improvement  is  28  miles. 
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For  results  of  previous  tidal  observations,  reference  is  made  to  the 
Reports  of  the  Chief  of  Engineers  for  1897,  page  098,  and  1900,  page 
1490. 

The  commerce  within  the  limits  of  the  improvement  consisted 
principally  of  lumber,  grain,  ice,  building  material,  and  fuel,  and 
amounted  to  3,310,628  tons,  valued  at  $60,860,160,  in  1905,  and  to 
3,325,360  tons,  valued  at  $75,664,747.91,  in  1906. 

The  effect  of  the  improvement  has  probably  been  to  reduce  freight 
rates. 

The  available  balance  will  be  applied  to  continuing  the  improve- 
ment and  to  maintenance. 

July  1,  1900,  balance  unexpended $167,903.33 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  250, 000. 00 
Receipts  from  sales 13.75 

417,917.08 
June  30,  1907.  amount  expended  during  fiscal  year: 

For  works  of  improvement $96,546.20 

For  maintenance  of  improvement 18, 127. 19 

114,673.39 

July  1,  1907,  balance  unexpended 303,243.69 

July  1,  1907.  outstanding  liabilities 11,276.73 

July  1,  1907,  balance  available 291,966.96 

July  1,  1907,  amount  covered  by  uncompleted  contracts 26,858.64 

Amount  (estimated)  required  for  completion  of  existing  project 857,056.79 

(See  Appendix  E  12.) 

13.  Saugerties  Harbor^  New  York. — Saugerties  Harbor  is  the  name 
applied  to  the  mouth  of  Esopus  Creek,  which  empties  into  the  Hudson 
River  from  the  west,  about  100  miles  above  New  York  City,  which 
creek  is  navigable  at  high  water  for  a  distance  of  about  6,000  feet 
from  deep  water  in  the  Hudson  River.  Above  the  steamboat  land- 
ing, which  is  a  distance  of  about  4,500  feet  from  deep  water,  there  is 
little  traffic.  The  original  depth  over  the  bar  was  3  reet  at  mean  low 
water,  which  had  been  increased  to  7  feet  by  dredging  done  by  the 
State  of  New  York  in  1885-86. 

The  original  project,  which  contemplated  securing  a  permanent 
channel  7  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  esti- 
mated cost  of  $52,000,  was  adopted  in  1884,  modified  in  1887,  and 
completed  in  1892,  with  an  expenditure  of  $42,000.  To  June  30, 
1902,  $15,000  had  been  expended  for  maintenance. 

The  existing  project,  which  contemplates  a  channel  12  feet  deep  at 
mean  low  water  and  .200  feet  wide  from  the  channel  of  the  Huason 
River  to  the  steamboat  landing,  at  an  estimated  cost  of  $44,685,  with 
an  annual  expenditure  of  $2,500  for  maintenance,  was  adopted  June 
13,  1902. 

The  river  and  harbor  act  of  March  3,  1905,  authorizes  the  Chief  of 
Engineers,  upon  application,  to  permit  the  extension  of  the  channel 
from  the  point  at  which  the  present  project  terminates  up  to  a  point 
600  feet  below  the  dam  in  Esopus  Creek,  provided  the  plan  oi  im- 
provement is  first  submitted  to  and  approved  by  him  and  that  no 
part  of  the  appropriation  made  by  said  act  shall  be  expended  therefor. 

Up  to  June  30,  1907,  $27,559.39  had  been  expended  on  the  present 
project ;  of  this  amount  $19,064.99  was  for  maintenance. 
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About  19  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  the  removal  or  a  portion  of  a 
dangerous  reef  of  rock,  a  continuation  of  Barclays  Point,  to  a  depth 
of  12  feet  at  mean  low  water,  and  in  a  channel  12  feet  deep  at  mean 
low  water,  and  75  feet  wide,  except  at  a  ledge  of  rock  where  the  depth 
is  only  10  feet  and  width  50  feet. 

The  expenditure  for  maintenance  is  mainly  due  to  restoring  the 
channel  albove  the  reef,  where,  owing  to  the  creaking  of  the  dam  a 
short  distance  above  the  head  of  navigation  in  the  summer  of  1902 
and  the  consequent  release  of  a  large  quantity  of  mud  and  silt 
retained  by  it,  the  channel  had  been  reduced  in  width  and  depth  so 
as  to  be  practically  closed  to  the  navigation  of  large  boats,  and  the 
relief  to  navigation  along  the  wharves  on  the  north  side  of  the  chan- 
nel, where  extensive  shoaling  had  taken  place,  apparently  as  the 
result  of  the  removal  of  the  rock  off  Barclays  Point. 

The  available  balance  is  to  be  applied  to  continuing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  at  mean  low  water  that  could  be  carried  June 
30,  1907,  is  estimated  at  10  feet,  for  a  minimum  width  of  50  feet. 
The  mean  rise  and  fall  of  tides  is  about  4  feet.  The  head  of  naviga- 
tion is  at  a  point  about  1,000  feet  below  the  dam.  The  total  length  of 
navigable  channel  is  about  1|  miles. 

The  commerce  consists  mainly  of  bluestone,  coal,  building  material, 
and  general  merchandise,  and  amounted  to  67,473  tons  in  1901,  66,500 
tons  in  1902,  112,677  tons  in  1903;  113,200  tons,  valued  at  $18,- 
832,195,  in  19(M;  81,600  tons,  valued  at  $1,598,000,  in  1905;  and  to 
83,300  tons,  valued  at  $1,606,200,  in  1906. 

The  effect  of  the  improvement,  according  to  the  best  information 
available,  is  to  reduce  freight  rates  during  tne  season  of  navigation. 

Details  in  reference  to  tnis  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1895,  page  910,  and  1900,  page  1518.  A  sketch  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1046. 

July  1,  190C,  balance*  unexpended $4,  5G7. 08 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  20, 000. 00 

24,  5G7.  08 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $.3,1(52.55 

For  maintenance  of  improvement 963.92 

4, 120.  47 

July  1,  1907,  balance  unexpended 20.440.61 

Amount  (estimated)  required  for  completion  of  existing  project 15,749.99 

(See  Appendix  E  13.) 

14'  Ildrhors  at  Rondout  and  Peekskill^  N.  Y. — (a)  Rondout  liar- 
hor, — This  harbor  is  at  the  mouth  of  Rondout  Creek,  which  empties 
into  the  Hudson  River  on  its  west  shore,  90  miles  above  New  York 
City.  The  creek,  which  is  navigable  to  Eddyville,  3  miles  from  its 
mouth,  was  the  most  easterly  section  of  the  Delaware  and  Hudson 
Canal  until  that  waterway  was  abandoned  several  years  ago.  The 
original  depth  before  the  improvement  was  begim,  which  w^as  the 
result  of  work  of  private  parties,  was  7  feet  at  mean  low  water. 
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The  original  project,  which  contemplated  securing  a  channel  14 
feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  estimated  cost 
of  $172,500,  was  adopted  June  10,  1872,  and  was  completed  in  1880 
at  a  total  cost  of  $90,000.  Since  then  the  expenditure  has  been  for 
maintenance. 

Up  to  June  30,  1907,  $131,170.58  had  been  expended  on  the  project 
Of  this  amount  $41,176.58  was  for  maintenance  since  1880. 

The  result  of  the  above  expenditure  is  a  channel  13J  feet  deep  at 
mean  low  water  and  not  less  than  80  feet  wide  from  deep  water  in 
the  Hudson  River  to  the  westerly  end  of  the  dikes.  At  the  entrance 
the  channel  is  not  less  than  100  feet  wide  and  14  feet  deep  at  mean 
low  water. 

The  available  balance  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  channel 
June  30,  1907,  was  13^  feet  at  mean  low  water,  with  a  least  width  of 
channel  of  about  80  feet.  The  mean  rise  and  fall  of  tides  is  4  feet. 
The  head  of  navigation  is  at  Eddyville.  The  total  length  of  navi- 
gable channel  is  3  miles. 

The  effect  of  the  improvement  has  probably  been  to  keep  the 
freight  rates  down  during  the  season  of  navigation. 

The  commerce,  which  is  mainly  fuel,  bluestone,  cements,  and  general 
merchandise,  amounted  to  1,460,000  tons,  valued  at  $41,065,000,  in 
1904;  to  1,325,000  tons,  valued  at  $46,112,500,  in  1905,  and  to  998,524 
tons,  valued  at  $5,640,900,  in  1906. 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1880,  page  494,  and  for  1895,  page  913. 
A  sketch  of  the  harbor  is  printed  in  Report  of  the  Chief  of  Engineers 
for  1903,  page  1884. 

July  1,  190r»,  balance  iinexi)ended $9,  797. 19 

AmouDt  allotted   from  appropriation  by   river  and   harbor  act  ap-' 

proved  March  2,  1907 3.000.00 

12,  797. 19 
June  30.  1907,  amount  expended  during  fiscal  year,  for  maintenance 

of    improvement 673.  77 

July  1,  1907,  balance  unexpended 12,123.42 

(h)  Peekskill  Harbor. — This  harbor  is  an  indentation  on  the  east- 
ern shore  of  the  Hudson  River,  about  46  miles  above  N6w  York  City, 
and  was  a  flat,  about  3,500  feet  wide,  extending  from  the  shore  to 
the  deep-water  channel  of  the  Hudson  River,  with  a  depth  of  water 
over  it  of  about  5  feet  at  mean  low  water,  except  near  the  shore, 
where  it  was  about  6  feet  deep. 

The  original  project  for  improvement,  which  provided  for  a 
dredged  channel  10  feet  deep  at  mean  low  water  and  100  feet  wide 
from  deep  water  in  the  Hudson  River  north  of  the  village  to  deep 
water  south  of  it,  following  generally  the  contour  of  the  shore,  at  an 
estimated  cost  of  $50,000,  was  adopted  June  3,  1896,  and  was  com- 
pleted in  1899,  at  a  cost  of  $19,400. 

Up  to  June  30,  1907,  $25,187.72  had  been  expended  on  the  project; 
of  this  amount,  $5,787.72  was  for  maintenance. 

There  is  now  an  available  channel  10  feet  deep  at  mean  low  water 
and  about  100  feet  wide  from  deep  water  in  the  Hudson  River  north 
of  the  village  to  the  wharves,  and  thence  to  deep  water  in  the  Hudson 
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River  south  of  the  village,  except  in  places  along  the  wharf  front 
where  considerable  shoaling  has  taken  place. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  channel 
June  30,  1007,  at  mean  low  water  is  estimated  at  8  feet.  Mean  range 
of  tides  is  about  3  feet.    The  total  length  of  channel  is  1^  miles. 

The  commerce,  which  is  mainly  in  general  merchandise,  building 
material,  and  fuel,  amounted  to  81,205  tons,  estimated  value 
$3,751,085.01,  in  1004;  to  74,546  tons,  valued  at  $1,134,748,  in  1905; 
and  to  88,550  tons,  valued  at  $050,8()4,  in  1006. 

The  effect  of  the  improvement  during  the  season  of  navigation  is 
to  lower  freight  rates. 

Detailed  description  of  this  improvement  is  printed  in  Report  of 
the  Chief  of  Engineers  for  1805,  page  900,  and  for  1807,  page  1016. 

A  sketch  of  the  harbor  is  printed  in  Report  of  the  Chiei  of  Engi- 
neers for  1003,  page  885. 

July  1,  IJKK).  balanc*o  unexpended $2,407.57 

Amount  aUotttnl  from   appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 3,000.00 

5,  407.  57 
June  30,  1907.  amount  exixMidetl  durinj?  fiscal  year,  for  maintenance 
of   improvement 2,095.  29 

July  1,  lfX)7,  balance  unexi)ended 3.312.28 

CONSOLIDATED. 

July  1.  1900,  balance  unexpended 112,204.70 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 0,000.00 

18,  204.  76 
June  30,  1907,  amount  exiiended  durinj?  fiscal  year,  for  maintenance 
of  improvement 2,  709. 0(5 

July  1,  1907,  balance  unexi)ende<l 15,435.70 

(See  Appendix  E  14.) 

15.  Wappinger  Creek^  New  York, — Wappinger  Creek  is  a  small 
stream,  which  empties  into  the  Hudson  River  from  the  east  about 
one-half  mile  below  the  village  of  New  Hamburg,  N.  Y. ;  it  is  naviga- 
ble from  its  mouth  for  a  distance  of  about  2  miles  to  the  works  of  the 
Dutchess  Company,  which  are  located  just  below  the  falls  and  at  the 
head  of  navigation.  The  entrance  to  the  creek  is  through  a  draw- 
bridge over  which  passes  the  New  York  Central  and  Hudson  River 
Railroad,  with  one  opening  of  26  feet  clearance  and  about  4  feet  clear 
head  room  at  mean  low  water  under  fixed  spans.  The  original  depth 
in  the  channel  did  not  exceed  6  feet,  and  the  width  varied  from  25  to 
75  feet. 

The  original  project  for  improvement,  which  contemplated  a  chan- 
nel 8  feet  deep  at  mean  low  water  and  80  feet  wide,  at  an  estimated 
cost  of  $13,000,  was  adopted  September  19,  1890,  and  was  completed 
April  30,  1892. 

Up  to  June  30,  1907,  $17,500  had  been  expended  on  the  project; 
of  this  amount,  $4,500  was  for  maintenance. 

The  result  of  the  expenditure  has  been  to  dredge  a  channel  8  feet 
deep  at  mean  low  water  and  80  feet  wide;  but  this  channel  has 
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shoaled  to  such  an  extent  that  the  width  has  been  reduced  in  places 
to  about  30  feet  and  the  depth  to  7  feet  or  less. 

The  available  balance  is  to  be  applied  to  maintenance. 

The  gi-eatest  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water,  from  deep  water  in  the  Hudson  River  to  the  head  of  naviga- 
tion, is  estimated  at  7  feet  with  a  minimum  width  of  channel  of  30 
feet.  The  mean  rise  and  fall  of  tides  at  the  mouth  of  the  creek  is 
about  3.3  feet.    The  total  length  of  navigable  channel  is  about  2  miles. 

The  commerce,  consisting  principally  of  cotton  goods,  clothing, 
building  material,  fuel,  etc.,  amounted  to  56,927  tons,  valued  at 
$7,955,975,  in  1904 ;  to  49,562  tons,  valued  at  $4,872,903,  in  1905 ;  and 
to  46,194  tons,  valued  at  $572,399,  in  1906. 

The  traffic  in  the  creek  is  mainly  for  the  benefit  of  the  print  works 
at  the  head  of  navigation.     Its  effect  is  to  reduce  the  freight  rates. 

Details  in  reference  to  this  work  appear  in  the  Report  of  the  Chief 
of  Engineers  for  1893,  page  1024.  A  sketch  is  printed  in  the  Report 
of  the  Chief  of  Engineers  for  1904,  page  1051. 

July  1,  IJKKn  balance  unexpended ^     $129.83 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  3, 000. 00 

3, 120. 83 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 129. 83 

July  1,  1907,  balance  unexpended 3,000.00 

(See  Appendix  E  15.) 

16.  Tarrytown  Harbor^  New  York. — ^This  harbor  is  located  on  the 
east  shore  of  Hudson  River,  about  28  miles  above  New  York  City, 
where  the  river  is  several  miles  wide.  The  channel  is  bordered  on 
both  sides  by  extensive  flats,  that  on  the  east  side  measuring  about 
three-eighths  of  a  mile  from  the  main  wharf  to  the  12-foot  depth  in 
the  river.  The  general  depth  in  the  harbor  is  about  4^  feet  at  mean 
low  water.  Two  channels,  with  a  depth  of  about  6  feet,  lead  up  to 
the  main  wharf. 

The  plan  for  improvement  adopted  by  the  river  and  harbor  act  of 
March  3, 1005,  provides  for  dredging  a  channel  along  the  wharf  front 
of  the  harbor  and  connecting  it  north  and  south  with  deep  water  in 
Hudson  River,  the  said  channel  to  have  a  depth  of  12  feet,  with  a 
width  of  150  feet  along  the  wharf  front  and  a  width  of  100  feet  in 
the  northerly  and  southerly  connections  with  the  Hudson  River.  The 
estimated  cost  of  this  work  is  $26,000,  increased  in  1907  to  $35,491.68, 
and  $1,000  or  $2,000  biennially  for  maintenance. 

Up  to  June  30,  1907,  $10,000  had  been  expended  on  this  project, 
all  in  improvement.  About  30  per  cent  of  the  work  proposed  under 
the  project  has  been  completed,  resulting  in  a  channel  about  60  feet 
wide  and  12  feet  deep,  at  mean  low  water,  from  deep  water  in  the 
Hudson  River  south  of  Tarrvtown  to  within  about  300  feet  of  the 
northerly  (Husted's)  dock  in  Tarrytown. 

The  available  funds  are  to  be  applied  to  continuing  the  improve- 
ment. The  original  estimate  for  this  work,  as  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  1524,  is  for  152,222 
cubic  yards  of  material.  This  estimate  has  been  so  far  checked  as 
to  determine  that  it  was  based  upon  actual  prism  contents  of  volume 
to  be  dredged  to  12  feet.     But  in  contracting  for  like  work  it  has  been 
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the  practice  to  obtain  proposals  based  upon  measurement  in  scows, 
which  has  been  found  to  exceed  prism  measurement  by  approximately 
20  per  cent,  and  also  upon  allowing  material  to  be  removed  1  foot 
below  the  prescribed  depth. 

In  order,  therefore,  to  complete  the  channel  as  adopted  by  the 
river  and  harbor  act  of  March  3,  1905,  it  will  be  necessary  to  make  an 
allowance  of  30,444  cubic  yards  for  scow  measurement,  and  23,486 
cubic  yards  for  dredging  1  foot  below  tlie  projected  depth  of  12  feet 
at  mean  low  water,  or  a  total  of  53,930  cubic  yards,  which,  at  16  cents 
per  cubic  yard  and  10  per  cent  for  engineering,  contingencies,  etc., 
amounts  to  $9,491.68,  and  the  original  estimate  of  $26,000  (Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  1524)  is  increased 
by  this  amount. 

The  allowance  of  1  foot  for  overdepth  in  dredging  has  heretofore 
been  made  because  it  is  impracticable  for  dredges  to  restrict  excava- 
tion to  the  exact  depths  required.  To  insure  the  exact  depth  they 
would  of  necessity  excavate  to  an  increased  depth,  and  if  the  addi- 
tional material  thereby  removed  were  not  paid  for,  the  unit  price 
would  be  proportionately  higher. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water,  from  deep  water  in  the  Hudson  River  south  of  Tarry- 
town  to  within  about  300  feet  of  Husted's  dock  in  Tarrytown  is  esti- 
mated at  12  feet,  and  from  deep  water  in  the  Hudson  River  north 
of  Tarrytown  to  the  same  wharf  at  6  feet.  Mean  range  of  tides  is 
about  3|  feet.  The  total  length  of  projected  channel  is  about  IJ 
miles,  about  three-eighths  of  a  mile  of  which  has  a  depth  of  about  12 
feet  at  mean  low  water  and  width  of  60  feet;  the  remainder  of  the 
channel  has  not  yet  been  improved. 

The  improvement  has  not  advanced  far  enough  to  affect  freight 
rates. 

The  commerce,  mainly  in  general  merchandise,  coal,  and  building 
materials,  amounted  to  71,201  tons,  valued  at  $1,830,092  in  1905,  and  to 
79,714  tons,  valued  at  $384,979  in  1906. 

iDetailed  description  of  this  harbor  is  printed  in  Reports  of  the 
Chief  of  Engineers  for  1889,  page  800,  and  1900,  page  1520. 

July  1,  1900.  balance  unexpended $4,200.01 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  16, 000. 00 

20,200.01 
June  30.  1007,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         4,200.01 

July  1,  1007,  balance  unexpended 16,000.00 

July  1.  1007,  outstanding  liabilities 90.00 

July  1.  1007,  balance  available 15.910.00 

Amount  (estimated)  required  for  completion  of  existing  project 9,491.68 

(See  Appendix  E  16.) 

i7.  Coney  Island  channel^  New  York  Tlarhor. — This  channel  lies 
immediately  south  of  Coney  Island  at  the  southwestern  extremity  of 
Long  Island,  New  York,  and  is  one  of  five  channels  which  cross  the 
bar  that  separates  New  York  lower  bay  from  the  ocean.  A  channel 
500  to  560  teet  wide  and  14  feet  deep  at  mean  low  water  was  dredged 
in  1900,  and  in  1905  this  channel  was  redredged  to  a  width  of  400 
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feet.  When  surveyed  in  1906,  the  least  depth  on  the  western  of  two 
bars  in  the  channel  was  about  12^  feet  at  mean  low  water  and  about 
16  feet  on  the  eastern  bar. 

The  present  project  for  improvement,  adopted  by  the  river  and 
harbor  act  of  March  2,  1907,  provides  for  dredging  a  channel  20  feet 
deep  at  mean  low  water  and  600  feet  wide,  with  side  slopes  of  1  on 
3  fi'om  deep  water  in  the  lower  bay  to  deep  water  in  the  Atlantic 
Ocean  at  an  estimated  cost  of  $168,300,  and  $20,000  annually  for 
maintenance. 

Up  to  June  30,  1907,  $15.05  had  been  expended  on  this  project  for 
office  expenses.  The  work  of  improvement  had  not  been  commenced 
at  the  close  of  the  fiscal  year. 

The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  June  30,  1907^  at  mean  low  water  is  estimated  at  12J 
feet.  The  mean  range  of  tides  is  about  4.6  feet.  The  total  length  of 
projected  channel  is  about  1^  miles. 

The  commercial  interests  using  this  channel  are  those  of  the  city 
of  New  York  and  other  cities  whose  commerce  passes  Sandy  Hook. 
It  is  impracticable  to  state  what  proportion  of  this  commerce  uses 
Coney  Island  channel. 

A  report  upon  the  examination  and  survey  of  Coney  Island  channel 
and  map  of  the  locality  are  printed  in  House  Document  No.  442,  Fifty- 
ninth  Congress,  second  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 
1907 $188,300.00 

June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of 

improvement 15.05 

July  1,  1907,  balance  unexpended 188,284.95 

(See  Appendix  E  17.) 

18.  Removing  sunken  vessels  or  craft  ohstnicting  or  endangering 
navigation. — {a)  Wreck  of  unknown  sloop  in  Great  South  Bay^  Long 
Island^  New  York. — This  wreck  was  sunk  in  Great  South  Bay  about 
1  mile  in  a  south-southeasterly  direction  from  Sampawams  Pomt.  It 
was  reported  to  the  Department  June  29,  1906,  and  an  allotment  of 
$375  for  its  removal  was  made  July  2,  1906.  Its  removal  was  com- 
pleted October  15, 1906,  at  a  total  cost  of  $375. 

(6)  Wreck  of  schooner  Eaglet  in  Hudson  River ^  New  York^ 
N.  Y. — This  wreck  was  sunk  about  midstream  in  Hudson  River  about 
opposite  Sixty-fifth  street,  Manhattan,  New  York  City.  It  was 
reported  to  the  Department  July  26,  1906,  and  an  allotment  of  $1,000 
for  its  removal  was  made  July  30,  1906.  Its  removal  was  completed 
August  12, 1906,  at  a  total  cost  of  $856.37. 

{c)  Pieces  of  wreckage  of  tugboat  Sharp  and  barge  Coggeshall 
in  Hudson  River^  New  York. — This  wreckage  was  found  in  the 
channel  near  Abbey  Cut  July  23, 1906,  and  was  immediately  removed 
at  a  total  cost  of  $125.  The  removal  was  reported  to  the  Department 
July  28, 1906,  and  an  allotment  of  $125  to  defray  the  expenses  thereof 
was  made  July  31, 1906. 

{d)  Wreck  of  unknown  pile  driver  in  East  River.,  New  Yorkj 
N.  Y. — This  wreck  was  sunk  in  East  River,  off  the  Battery,  and  was 
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reported  August  1,  1905,  as  abandoned.  Immediate  steps  were  taken 
to  cause  its  removal,  but  when  the  wrecking  company,  which  proposed 
to  do  the  work  for  $350,  undertook  to  remove  it,  no  trace  of  the 
obstruction  could  be  found.  The  wreck  was  reported  to  the  Depart- 
ment Julv  19,  1906,  and  $100  was  allotted  August  4,  1906,  to  defray 
the  actual  and  necessary  expenses  incidental  to  its  removal. 

(e)  Wreck  of  canal  boat  Thomas  Ti^yon  in  Hempstead  Harbor^ 
Long  Island^  New  York. — This  wreck  was  sunk  on  May  24,  1906, 
at  the  mouth  of  Glencove  Creek,  Hempstead  Harbor.  It  was 
reported  to  the  Department  November  1,  1906,  and  an  allotment  of 
$200  for  its  removal  was  made  November  6,  1906.  A  further  allot- 
ment of  $200  for  completing  the  removal  was  made  December  13, 
1906.  The  work  was  completed  December  24,  1906,  at  a  total  cost  of 
$400. 

(/)  Wreck  of  canal  boat  Malvina  St.  Clair  in  East  River^  New 
York. — This  derelict  was  picked  up  in  East  River  off  Seventy-second 
street,  Manhattan,  New  \ork,  November  1,  1906.  It  was  removed 
by  the  Baxter  Wrecking  Companv  November  3,  1906,  and  deposited 
on  that  company's  property  in  AVeehawken,  N.  J.,  at  a  total  cost  of 
$190.  Report  was  submitted  to  the  Department  November  12,  1906, 
and  an  allotment  for  this  amount  to  pay  the  cost  of  removal  was  made 
November  14, 1906. 

(g)  Wreck  of  steamier  Governor  in  Rockaway  Inlet^  Long  Island^ 
New  York. — This  wreck  was  sunk  in  Rockaway  Inlet  about  seven 
years  ago  during  a  storm,  and  was,  until  reported  as  endangering 
navigation,  buried  in  the  sand  bars  which  form  at  the  entrance  to 
Jamaica  Bay.  It  was  reported  to  the  Department  November  20, 1906, 
and  an  allotment  of  $5,000  for  its  removal  was  made  November  27, 
1906.  Its  removal  was  completed  February  23,  1907,  at  a  total  cost 
of  $1,625. 

(A)  Wreck  of  barge  Charles  G.  Hill  in  Hudson  River^  New 
York. — This  wreck  was  sunk  in  Hudson  River,  opposite  Marlboro, 
N.  Y.  It  was  removed  December  14,  1906,  at  a  total  cost  of  $121.40. 
Report  was  submitted  to  the  Department  December  17,  1906,  and  an 
allotment  of  this  amount  to  pay  the  cost  of  removal  was  made  Decem- 
ber 21, 1906.  Subsequently  bids  were  opened  for  the  sale  of  wreckage 
recovered  from  the  barge,  and  the  proceeds  of  the  sale,  amounting  to 
$15,  were  forwarded  to  the  United  States  Treasury  January  17,  1907. 
The  net  cost  of  removal  amounted,  therefore,  to  $106.40. 

(i)  Wreck  of  tugboat  Sea  Wall  in  Harlem  River ^  New  York. — 
This  wreck  was  sunk  in  Harlem  River  near  the  foot  of  One  hundred 
and  twenty-ninth  street,  Manhattan,  New  York,  outside  of  the  har- 
bor lines,  in  from  8  to  12  feet  of  water  at  low  water.  It  was  reported 
to  the  Department  January  9,  1907,  and  an  allotment  of  $160  for  its 
removal  was  made  January  11, 1907.  Removal  was  completed  Janu- 
ary 14, 1907,  at  a  total  cost  of  $63.70. 

(})  Wreck  of  ferryboat  Paterson  in  Hudson  River^  New  York. — 
This  wreck  was  sunk  in  Hudson  River  December  29,  1906,  about 
opposite  and  1,000  feet  distant  from  pier  47,  Manhattan,  New  York, 
N.  Y.  Report  was  submitted  to  the  Department  January  18.  1907, 
and  an  allotment  of  $200  for  the  purpose  of  making  an  examination 
of  the  sunken  boat  was  made  January  22,  1907.     Further  allotments 
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were  made  February  1, 1907,  of  $2,500,  and  April  3, 1907,  of  $500,  for 
removing  the  obstruction. 

The  ferryboat  was  not  abandoned  by  the  owners,  the  Erie  Rail- 
road Company,  until  January  25,  1907,  and  for  this  reason  proposals 
for  removmg  the  wreck  were  not  invited  until  January  26,  1907,  bids 
to  be  opened  January  30,  1907. 

The  contract  was  ^ated  January  31, 1907,  and  required  the  removal 
to  be  completed  within  thirty  days.  The  contractor  was  delayed  by 
ice,  and  the  time  limit  was,  upon  the  request  of  the  contractor,  waived 
for  this  reason. 

The  work  of  the  contractor  was  examined  March  4,  9,  19,  and  30, 
but  the  required  depth  over  the  wTeck  of  43  feet  below  mean  low 
water  had  not  l^een  obtained.  A  further  examination  of  the  wreck 
is  yet  to  be  made. 

A  total  of  $1,371.40  had  been  expended  on  this  work  to  June  30, 
1907. 

(k)  Wreck  of  canal  boat  Mamie  Doherty  in  Hudson  River ^  New 
York, — This  boat  grounded  on  the  channel  bank  of  Hudson  River, 
off  the  mouth  of  Poesten  Kill,  Troy,  N.  Y.,  November  20,  1906,  and 
subsequently  broke  in  two.  It  was  reported  to  the  Department 
April  20,  1907,  and  an  allotment  of  $1,100  for  its  removal  was  made 
April  24,  1907.  The  lowest  bid  received  in  response  to  written 
notice,  dated  April  9,  1907,  was  for  $950,  which  was  accepted. 
Because  of  freshets  the  wreck  had  not  been  removed  at  the  close  of 
the  fiscal  year. 

{I)  Wreck  of  lighter  Hero  in  Newtown  Creek^  New  York. — The 
Hero  sank  in  about  18  feet  of  water,  mean  low  water,  at  the  junc- 
tion of  Newtown  Creek  and  English  Kills,  seriously  obstructing  navi- 
gation in  that  vicinity.  It  was  reported  to  the  Department  on  June 
24,  1907,  and  an  allotment  of  $235  for  its  removal  was  made  June 
26,1907. 

Proposals  for  its  removal  were  invited  verbally,  and  the  lowest 
bid  received  was  for  $200.  Award  was  made  on  June  24,  1907,  and 
the  wreck  was  reported  removed  on  June  28,  1907,  but  an  inspection 
to  verify  this  report  had  not  been  completed  at  the  close  of  the  fiscal 
year. 

(m)  Wreck  of  canal  boat  in  entrance  to  Pngleys  Creek^  north  of 
Classons  Pointy  East  River^  New  York. — ^This  wreck  was  reported 
June  10,  1907,  by  parties  desiring  to  deliver  a  large  quantity  of 
material  destined  for  a  point  in  the  creek  above  the  obstruction. 

Proposals  for  its  removal  were  invited  by  written  notice  dated 
June  21,  1907,  bids  to  be  opened  June  26,  1907,  all  wrecka^  to 
become  the  property  of  the  successful  bidder.  Award  was  made  to 
the  lowest  bidder,  who  proposed  to  do  the  work  for  $594. 

As  it  was  important  to  remove  the  obstruction  without  unnecessary 
delay,  an  allotment  of  $650  to  pay  the  cost  of  removal  and  expenses 
incidental  thereto  was  requested  by  telegraph  June  26,  1907,  and  an 
allotment  of  this  amount  was  made  the  same  day. 

Work  on  the  wreck  was  commenced  June  28,  1907,  but  had  not 
been  completed  at  the  close  of  the  fiscal  year. 

(See  Appendix  E  18.) 
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EXAMINATIONS    AND    SURVEYS    MADE    IN    C50MPLIANCE    WITH   BIVEB   AND 

HARBOR   ACT  OF   MARCH   3,   1905. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  approved  March  3,  1905,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  River  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated. 

L  Preliminary  examination  of  Long  rock^  Echo  Bay^  New  York. — 
Report  dated  June  27,  1906,  is  printed  in  House  Document  No.  182, 
Fiity-ninth  Congress,  second  session.  A  plan  for  improvement  at 
an  estimated  cost  of  $18,000  is  presented. 

2,  Preliminary  examination  and  survey  of  Hudson  River ^  New 
York^  with  a  view  to  extending  the  existing  project  from  Troy  to 
Waterford. — Reports  dated  March  29  and  December  28,  1906,  re- 
spectively, are  printed  in  House  Document  No.  539,  Fifty-ninth  Con- 
gress, second  session.  Alternative  plans  are  presented  tor  improve- 
ment estimated  to  cost  $934,900  and  $1,124,100. 

EXAMINATION  AND  8UR\'EY  OF  CONEY  ISLAND  CHANNEL  AND  B0CKAWA7 
INLET,  NEW  YORK,  MADE  IN  COMPLIANCE  WITH  ACT  OP  CONGRESS 
APPROVED   JUNE  28,   1906. 

Report  dated  December  31,  1906,  on  preliminary  examination  and 
survey  of  Coney  Island  channel.  New  York,  with  a  view  to  esti- 
mating the  cost  of  securing  a  channel  20  feet  deep  and  600  feet 
wide  at  low  tide,  extending  from  deep  water  southwest  of  Nortons 
Point  eastwardly  to  deep  water  oflf  Rockaway  Inlet  and  across  the 
bar  lying  west  of  Rockaway  Inlet  to  deep  water  in  Jamaica  Bay,  was 
submitted  by  the  district  officer  and  was  reviewed  by  the  Board  of 
Engineers  for  River  and  Harbors,  pursuant  to  law.  It  was  trans- 
mitted to  Congress  and  printed  in  House  Document  No.  442,  Fifty- 
ninth  Congress,  second  session.  Various  plans  for  improvement  are 
presented,  but  only  that  for  Coney  Island  channel,  at  an  estimated 
cost  of  $168,300,  and  $20,000  annually  for  maintenance,  is  deemed 
worthy  of  being  undertaken  by  the  United  States. 

IMPROVEMENT  OF  NEW  YORK  HARBOR  AND  OF  BAY  RIDGE  AND 
RED  HOOK  CHANNELS,  NEW  YORK;  ENLARGEMENT  OF  GOVERN- 
ORS ISLAND,  NEW  YORK. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  L.  Marshall,  Corps 
of  Engineers.  Division  engmeer.  Col.  Amos  Stickney,  Corps  of 
Engineers,  to  June  4,  1907,  and  Col.  D.  \V.  Lockwood,  Corps  of 
Engineers,  since  June  4,  1907. 

1,  New  York  Ilarhor^  New  York. — Before  the  improvement  of  the 
main  entrance  into  New  York  Harbor  was  undertaken  by  the  United 
States  the  least  depth  in  mid-channel  on  the  outer  bar  was  23.7  feet 
at  mean  low  water  and  about  the  same  across  three  other  shoals 
bi»tween  the  bar  and  deep  water  in  the  harbor.  A  large  proportion 
of  the  commerce  of  the  port,  carried  in  vessels  of  greater  draft,  could 
cross  these  shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  Gedney  channel  was  approved 
by  tibe  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
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whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  30  feet  deep  at 
mean  low  water  from  deep  water  below  the  Narrows,  through  Main 
Ship  and  Gedney  channels,  to  deep  water  outside  the  bar.  The 
estimated  cost  was  $1,490,000  for  dredging  4,300,000  cubic  vards. 
The  actual  amount  dredged  to  October,  1891,  when  the  work  was 
approximately  completed,  was  4,875,079  cubic  yards. 

The  existing  project  for  maintenance  of  channels  was  approved 
November  15,  1892.  The  cost  of  this  work  varies  in  different  vears; 
it  is  estimated  as  averaging  about  $50,000  annually. 

Under  these  projects  the  amount  expended  up  to  June  30,  1907,  is 
$2,051,620.32,  of  which  $533,595.80  has  been  applied  to  maintenance 
of  channels  in  the  fifteen  years  since  1892,  when  the  original  project 
was  completed. 

As  a  result  of  these  expenditures,  channels  to  the  sea  have  been 
obtained  with  a  depth  of  30  feet  at  mean  low  water  and  width  of 
1,000  feet  or  over,  and  have  been  maintained  for  the  full  depth  with, 
as  nearly  as  possible,  the  full  width. 

During  the  fiscal  year  ending  June  30,  1907,  the  U.  S.  dredge 
Gedney  excavated  93,643  cubic  yards  of  mud  and  sand  from  Mam 
Ship  channel,  deepening  the  mud  shoals  which  form  along  the 
channel  edges.  In  the  Main  Ship  channel  the  tides  run  directly 
across  the  channel,  which  is  over  5  miles  long,  and  the  resultant 
deposit  of  silt  along  the  edges  accumulates  faster  than  the  dredge 
Gedney  can  take  it  out.  A  full  depth  of  30  feet  is  maintained  in  the 
middle  of  this  channel  for  width  or  500  feet  to  800  feet.  Bavside  and 
Gedney  channels,  which  are  farther  seaward  and  more  nearly  true  to 
the  tide  currents,  retain  practically  their  full  depth  and  width. 

The  length  of  that  part  of  JJew  York  Harbor  included  in  the 
limits  of  the  project  for  improvement  (from  Atlantic  Ocean  to  the 
Battery,  New  York  City)  is  22^  miles  by  way  of  Sandy  Hook,  and 
(June  30, 1907)  the  channel  has  a  depth  of  30  feet  or  over  throughout 
its  entire  len^h.  For  a  length  of  about  8  miles  this  depth  was  made 
and  is  maintained  under  the  project.     The  mean  rise  of  tide  is  4^  feet. 

Future  appropriations  will  be  applied  to  the  maintenance  of  these 
channels. 

By  the  terms  of  the  river  and  harbor  act  of  1899  a  project  was 
adopted  for  making  an  entrance  to  New  York  Harbor  by  way  of 
Ambrose  channel  (formerly  known  as  East  channel),  to  be  2,000  feet 
wide  and  40  feet  deep  at  mean  low  water.  It  involves  excavation  of 
about  42,500,000  cubic  yards  of  material  for  a  length  of  7  miles  of 
channel.  The  work  was  authorized  to  be  done  under  a  continuing 
contract  at  a  cost  not  exceeding  $4,000,000.  Under  act  of  March  3, 
1903,  two  United  States  dredges  were  built  to  supplement  the  contract 
work,  which  was  far  behind  the  required  rates.  In  October,  1906,  the 
contractor  abandoned  the  work,  and  the  river  and  harbor  act  of  1907 
authorized  the  building  of  two  more  United  States  dredges  and 
changed  the  authorized  limit  for  completion  to  $5,148,510.  The 
sum  of  $1,635,000  is  yet  to  be  appropriated  under  the  contract 
authorizations. 

The  original  available  depth  through  this  channel  was  16  feet  at 
mean  low  water,  the  shoalest  part  being  the  outer  bar.  The  channel 
was  used  only  by  towboats,  scows,  and  other  light-draft  vessels. 
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To  July  1,  1907,  $2,684,829.96  had  been  expended  under  this  project 
in  building  two  dredges  and  in  excavating  26,308,914  cubic  yards 
from  the  channel.  The  outer  part  of  the  channel  for  11,000  feet 
length  has  been  made  40  feet  deep,  with  widths  from  1,800  to  600  feet, 
and  a  cut  of  35  feet  depth  has  been  made  400  to  1,000  feet  wide 
through  the  rest  of  Ainbrose  channel.  About  55  per  cent  of  the 
project  is  completed. 

Details  of  dredge  construction  w  ill  be  found  in  Appendix  H  9. 

During  the  fiscal  year  ending  June  30,  1907,  613,071  cubic  yards  of 
sand  was  removed  under  the  continuing  contract  up  to  October  8, 
when  the  contractor's  plant  was  withdrawn  and  the  work  abandoned. 
The  contract  was  annulled  December  3,  1906.  The  two  Government 
dredges  removed  during  the  year  3,731,962  cubic  yards  of  sand  and 
mud,  deepening  to  35  feet  the  northeast  half  of  the  channel  from  the 
first  bend  to  the  inner  end,  a  distance  of  about  15,000  feet,  with  widths 
of  400  to  800  feet. 

The  maximum  draft  which  could  be  carried  up  this  channel  June 
30,  1907,  is  35  feet;  the  width  in  two  places  is  yet  too  little  for  easy 
navigation  and  the  channel  has  not  been  openea. 

Future  appropriations  will  be  applied  first  to  widening  the  35-foot 
channel  to  a  navigable  width  of  about  1,000  feet,  and  subsequently  to 
widening  and  deepening  the  channel  to  the  projected  dimensions. 

By  the  river  and  harbor  act  of  1905  the  removal  of  a  rock  in  North 
River  near  pier  1  was  authorized,  and  funds  were  provided  by  with- 
drawal of  $20,000  from  the  Ambrose  channel  appropriation,  in  addi- 
tion to  the  $25,000  similarly  diverted  by  joint  resolution  of  Congress 
approved  July  1,  1902.  A  contract  has  been  entered  into  for  entire 
removal  of  the  rock  to  40  feet  depth ;  about  two-thirds  of  the  area  has 
been  drilled  and  partly  blasted,  but  no  rock  has  yet  been  removed. 
Work  has  been  much  delayed  by  tows  running  into  the  contractor's 
plant. 

The  foreign  exports  and  imports  for  the  port  of  New  York  during 
the  fiscal  year  ending  June  30,  1906,  amounted  approximately  to 
11,782,000  tons,  valued  at  $1,460,812,356,  being  an  increase  over  the 
valuation  of  1886,  before  improvement  was  begun,  of  $620,535,664. 
The  entire  cost  of  the  improvement  of  New  York  Harbor  up  to  date 
is  less  than  1  per  cent  of  the  increase  in  the  value  of  foreign  commerce 
alone  for  this  port  since  the  improvement  began  and  less  than  one- 
third  of  1  per  cent  of  the  present  annual  value  of  foreign  commerce. 

No  statistics  are  kept  of  local  and  coastwise  domestic  commerce. 

It  is  imjx)ssible  to  estimate  the  eflfect  of  the  improvement  upon 
freight  rates.  During  1906,  133  diflferent  ships  drawing  27  feet  or 
more  made  666  trips  outward  and  132  trips  inward.  Prior  to  the 
improvement  none  of  these  ships  could  have  crossed  the  bar  and 
entered  or  left  the  harbor  except  at  full  high  tide  or  after  lightering. 

The  appropriation  asked  for  Ambrose  cnannel  will  be  applied  to 
the  contmuation  of  the  project  for  a  40-foot  channel,  which  has  not 
yet  been  completed. 

Further  details  of  the  harbor  and  improvements  are  printed  in  the 
Annual  Rejx)rt  of  the  Chief  of  Engineers  for  1897,  page  1031. 

A  general  description  of  the  harbor,  of  the  different  channels,  of 
the  main  entrance,  and  of  the  projects  for  improvement  is  printed  in 
Uie  Annual  Beport  of  the  Chief  of  Engineers  for  1901,  pages  1285- 
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1287.    A  map  of  the  harbor  is  printed  in  the  Annual  Report  for  1903, 
page  914. 

GENERAL   IMPROVEMENT. 

July  1,  1906,  balance  unexpended $52,207.23 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  125, 000. 00 


177, 207.  23 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 24,3a3.03 


July  1,  1907,  balance  unexpended 152,904.20 

July  1,  1907,  outstanding  liabilities 9,939.11 


July  1,  1907,  balance  available 142,905.09 

AMBROSE   CHANNEL. 

July  1,  1900,  balance  unexpended $640,(586.50 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907-      470, 000. 00 
Received  from  sale  of  property  and  maps 20.00 


1, 110, 70<5. 50 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement «$325, 041. 01 

Transfer  settlements,  certificates  Nos.  33843  and 

44686 141.  50 

325, 182. 51 


July  1,  1907.  balance  unexpended ^785,  523.  99 

July  1,  1907,  outstanding  liabilities :^,  085. 03 


July  1,  1907,  balance  available 755,438.96 


Amount  (estimated)  required  for  completion  of  existing  project..  1.6.3.5,000.00 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 c765,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 


OBSTRUCTION    IN    NORTH    RIVER, 


July  1,  1906,  balance  unexpended $44,181.13 

July  1,  1907,  balance  unexi)ended 44,181.13 

July  1,  1907,  amount  covered  by  uncompleted  contract 40,000.00 

(See  Appendix  F  1.) 

2.  Channel  in  Gowanus  Bay — Bay  Ridge  and  Red  Hook  channels^ 
New  York  Harbor. — These  channels  lie  along  the  east  shore  of  the 
upper  bay,  New  York  Harbor,  and  with  Buttermilk  channel  form  an 
easterly  channel  between  the  Narrows  and  East  River,  separated 
from  the  main  channel  by  a  broad  shoal  off  Gowanus  Bay  and  by 
Governors  Island. 

Bay  Ridge  and  Red  Hook  channels  had  a  natural  low-water  depth 
of  7  to  12  feet,  and  were  available  only  for  a  limited  harbor  commerce. 


o  Includes  $929.11  expended  by  MaJ.  J.  C.  Sanford,  Corps  of  Engineers,  in 
connection  with  construction  of  dredges. 

&  Includes  $1,570.89  drawn  by  Maj.  J.  C.  Sanford,  Corps  of  Engineers,  In  con- 
nection with  construction  of  dredges. 

c  Of  this  amount  $486,490  is  under  contract  authorization  of  1899  and  $278,510 
under  that  of  1907. 
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The  original  project,  adopted  in  1881,  provided  for  making  these 
channels  18  feet  deep  and  200  feet  wide,  subsequently  modified  to 
make  the  depth  26  feet  and  width  of  800  feet  in  Bay  Ridge  channel 
and  400  feet  in  Red  Hook  channel.  This  was  completed  in  1899  at  a 
cost  of  about  $1,090,000. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
1899,  which  provided  for  making  Bay  Kidge  and  Red  Hook  channels 
40  feet  deep  at  mean  low  water  and  1,200  feet  wide.  The  work  was 
authorized  to  be  done  under  a  continuing  contract  at  a  cost  not  ex- 
ceeding $2,500,000,  of  which  $801,000  remains  to  be  appropriated. 
Such  a  contract  was  entered  into  in  1899  for  excavating  about  22,- 
000,000  cubic  yards  of  material  and  completing  the  project.  Work 
was  begun  in  1900  and  prosecuted  until  November,  1906,  generally  at 
rates  of  progress  less  than  required  by  the  original  contract.  Novem- 
ber 24,  1906,  the  last  of  the  dredges  was  withdrawn  from  the  work; 
the  plant  had  been  sold  by  the  contractors  and  the  new  owners  re- 
fused to  continue  dredging.  The  contractors  failed  to  resume  work 
when  called  upon,  and  the  contract  w^as  annulled  February  20,  1907. 

Under  this  project,  up  to  June  30,  1907,  $1,242,303.43  has  been  ex- 
pended. About  80  per  cent  of  the  entire  area  to  be  dredged  has  been 
excavated  to  depths  between  28  and  40  feet;  12,286,204  cubic  yards 
has  been  removed,  being  about  55  per  cent  of  the  amount  contracted 
for.  *  In  its  present  condition  Bay  Ridge  channel  is  available  for 
and  is  used  by  vessels  of  30  feet  draft  up  as  far  as  Fortieth  street; 
except  for  a  few  shoals,  it  has  35  feet  depth  up  to  that  limit  with 
about  800  feet  width;  above  Fortieth  street  to  Red  Hook  channel  it 
has  30  feet  depth  and  700  feet  width;  toward  Gowanus  Creek  the 
available  depth  is  26  feet.  Red  Hook  channel  has  an  available  depth 
of  26  feet  for  about  800  feet  width  and  30  feet  for  about  300  feet 
width. 

The  total  length  of  channel  covered  by  the  improvement  is  4^ 
miles ;  the  mean  rise  of  tide  is  4^  feet. 

During  the  year  ending  June  30, 1907,  up  to  November  24, 1,204,001 
cubic  yards  was  excavated  and  removed  from  the  channels,  widening 
Bay  Ridge  channel  along  its  west  edge  near  the  lower  end  and  on  its 
east  side  toward  Gowanus  Creek,  and  further  widening  Red  Hook 
channel. 

The  manner  of  doing  the  work  was  modified  by  the  river  and 
harbor  act  of  1907,  permitting  making  a  channel  35  feet  deep  prior 
to  completing  the  projected  40-foot  depth.  Under  this  modification 
proposals  have  been  invited  for  so  mucn  work  as  the  available  funds 
will  pay  for. 

Future  appropriations  will  be  applied  first  to  completing  the  chan- 
nel of  35  feet  depth,  and  thereafter  to  increasing  the  depth  to  40  feet. 

The  commerce  of  this  part  of  New  York  Harbor  consists  of  coflfee, 
cotton,  sugar,  coal,  and  miscellaneous  freights,  amounting  in  the 
calendar  year  1905  to  about  2,100,000  tons,  valued  at  $90,000,000. 

Further  details  concerning  these  channels  are  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1266. 

House  Document  No.  337,  Fifty- fourth  Congress,  second  session, 
contains  a  report  upon  a  survej  of  these  channels,  with  map  showing 
locations  and  deptns  as  existmg  in  1897.  (See  Annual  Report  of 
the  Chief  of  Engmeers  for  1897,  p.  1177.) 


RIVER   AND    HARBOR    TMPROVKMENTS.  153 

July  1,  1906,  balance  unexpended $417,679.80 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907—  200, 000. 00 

Received  from  sale  of  condemned  property  and  maps 23. 00 


617,  702. 80 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 160, 983. 23 


July  1,  1907,  balance  unexpended 456,719.57 


Amount  (estimated)  required  for  completion  of  existing  project—  2,051,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  worljs  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  F  2.) 

3.  Enlargement  of  Governors  Island^  New  York  Harbor. — The 
project  for  this  entire  work,  adopted  under  the  terms  of  the  sundry 
civil  act  of  1901,  which  made  appropriations  for  beginning  opera- 
tions, inchided  an  addition  of  about  82  acres  to  the  area  of  the  island 
by  inclosing  with  a  bulkhead  part  of  the  shoal  southwest  of  the 
island  and  filling  the  inclosure,  the  building  of  a  wharf  on  the  north 
shore  and  dredgmg  to  a  depth  of  26  feet  in  front  of  the  wharf,  and 
the  erection  of  buildings.  The  work  of  enlargement,  including  con- 
struction of  a  wharf  and  dredging,  all  estimated  to  cost  $1,100,000. 
was  assigned  to  the  Engineer  Department.  By  a  modification  or 
the  project  adopted  in  April,  1902,  the  enlargement  was  to  be  ex- 
tended southwest  over  the  shoal  to  reclaim  an  additional  area  of 
about  19  acres,  making  the  total  area  of  the  enlargement  about  101 
acres. 

Work  was  begim  in  August,  1901,  and  up  to  June  30,  1907, 
$523,887.50  has  been  expended. 

During  the  fiscal  year  65,399  cubic  yards  of  sand,  etc.,  was  de- 
livered in  the  inclosure,  of  which  43,654  cubic  yards  was  placed  above 
mean  low  water  in  the  embankment,  when  work  of  building  up  the 
bank  was  suspended  by  the  contractors  and  has  not  been  resumed; 
1,982  linear  feet  of  masonry  sea  wall  has  been  built  upon  the  riprap 
foundation ;  6,019  tons  of  riprap  has  been  added  to  strengthen  the 
foundation. 

The  entire  work  done  to  June  30,  1907,  consists  in  building  a  pile 
wharf,  with  a  T  head,  370  feet  long,  dredging  the  approaches  26  leet 
deep,  laying  intercepting  sewers,  building  6,795  linear  feet  of  riprap 
bulkhead  to  inclose  the  area  of  enlargement,  and  upon  the  bulkhead 
building  6,775  linear  feet  of  masonry  sea  wall,  and  in  building  an 
embankment  to  cover  37  acres  above  low  water,  24  acres  of  which  is 
above  mean  high  water. 

The  sea  wall  is  completed  except  a  gap  of  350  feet  clear  width,  left 
to  permit  bringing  in  material  for  the  embankment. 

The  available  runds  will  be  applied  to  continuing  embankment 
construction. 

Future  appropriations  will  be  applied  to  continuing  and  completing 
the  project. 
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July  1,  1900,  balance  unexpended $400,701.50 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 100,000. 00 

500,  761.  50 
June  30,  1907,  amount  exijended  during  fiscal  year,  for  works  of  Im- 
provement   _• 74, 649.  00 


Julv  1,  1907,  balance  unexpended 426,112.50 

July  1,  1907,  outstanding  liabilities 94.00 


July  1,  1907,  balance  available 426,01^50 


Amount  (estimated)  required  for  completion  of  existing  project 75,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909.  for  works  of  improvement,  in  addition  to  the  balance 
.      unexiwnded  July  1,  1907 75,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
[     June  4.  1897. 

(See  Appendix  F  3.) 

4.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
narigation, — Schooner  Ilattie  Douglass, — This  small  and  old  fishing 
boat  sank  in  the  lower  bay.  New  York  Harbor,  on  or  about  March 
12,  1907.  She  was  removed  and  deposited  on  the  beach,  above  high 
water,  at  Stapleton,  Staten  Island,  at  a  cost  of  $390. 

(See  Appendix  F  4.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  NORTHEASTERN 

NEW  JERSEY. 

This  district  was  in  the  charge  of  Col.  W.  R.  Livermore,  Corps  of 
Engineers,  to  October  20,  lOOG,  and  of  Col.  I).  AV.  Lockwood,  Qorps 
of  Engineers,  since  that  date.  Division  engineer.  Col.  Amos  Stick- 
ney.  Corps  of  Engineers,  to  June  4,  1907. 

}.  Passatc  liirer^  New  Jersey, — This  river  is  a  stream  of  consider- 
able size,  rising  among  the  highlands  in  the  northern  part  of  New 
Jersey  and  flowing  in  a  generally  easterly  and  southerly  course  into 
Newark  Bay.  It  is  navigable  from  its  mouth  to  Passaic,  a  distance 
of  about  10  miles,  w^here  navigation  is  cut  off  by  the  Dundee  Water 
Power  and  Land  Company's  dam.  In  its  natural  condition  the 
navigable  depth  to  Newark  was  about  7  feet  at  mean  low  w^ater;  from 
Newark  to  Passaic  it  was  alyout  3  feet. 

The  first  project  for  improvement,  adopted  by  the  river  and  harbor 
act  of  June  10,  1872,  was  for  providing  a  channel  from  Newark  to 
Passaic  from  0  to  1\  feet  deep  and  from  50  to  200  feet  wide,  the  first 
cost  being  estimated  at  $123,924.  This  was  subsequently  increased  to 
$193,822. 

The  second  project  was  for  improving  the  river  below  Newark  and 
was  authorized  by  the  river  and  harbor  act  of  June  14,  1880,  at  an 
estimated  cost  of  $353,875.  It  proposed  a  channel  200  feet  wide  and 
10  feet  d(*ep  at  mean  low  water  up  to  Center  Street  Bridge,  Newark. 

The  two  projects  were  consolidated  by  the  river  and  harbor  act  of 
July  13,  1892,  the  estimated  cost  of  the  improvement  being  $547,697. 

The  amount  expended  under  this  consolidated  project  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1907,  was  $483,297.14,  of  which 
$389,010  was  used  in  carrying  out  the  projects  and  $93,087.14  for 
maintenance.  The  sum  oi  $27.10  was  received  from  the  sale  of 
blueprints. 
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Existing  projects:  That  adopted  by  act  of  June  13, 1902,  in  accord- 
ance with  the  report  submittea  in  House  Document  No.  401,  Fifty- 
sixth  Congress,  first  session,  provides  for  making  a  channel  from 
Staten  Island  Sound  through  Newark  Bay  and  the  said  river  to  the 
Montclair  and  Greenwood  Lake  Railroad  bridge  12  feet  deep  to  the 
Nairn  Linoleum  Works,  and  10  feet  deep  from  that  point  to  the  said 
railroad  bridge,  a  total  distance  of  about  10.7  miles. 

The  estimated  cost  was  originally  $296,000,  but  was  subsequently 
increased,  additional  funds  having  been  appropriated  by  the  river 
and  harbor  act  of  March  3, 1905,  and  may  now  be  stated  at  $323,274.00. 
Work  under  this  project  was  authorized  to  be  done  under  continuing 
contracts,  the  total  amount  of  the  contract  authorization  being  now 
appropriated.  The  yearly  cost  of  maintenance  is  estimated  at  $10,000. 
The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1907,  was  $195,544.32. 

The  project  of  1902  for  the  lower  part  of  the  river  includes  the  old 
project  below  Newark,  but  leaves  in  force  the  part  above  Newark 
which  is  included  between  the  Montclair  and  Greenwood  Lake  Rail- 
road bridge  and  the  city  of  Passaic.  The  work  accomplished  under 
this  part  of  project  consists  of  dredging  a  channel  6  feet  deep  at 
mean  low  water  and  with  widths  of  from  90  to  100  feet  through  the 
shoals  to  the  city  of  Passaic.  Up  to  June  30,  1907,  $193,470.00,  in- 
cluding maintenance,  had  been  expended  on  this  part  of  the  project, 
of  which  $150,734  was  expended  for  the  project  and  $42,736.00  for 
maintenance  work.  The  annual  cost  of  maintenance  is  estimated  at 
$5,000. 

By  the  passage  of  the  river  and  harbor  act  approved  March  2,  1907, 
a  new  project  has  been  adopted,  which  provides  for  making  a  channel 
10  feet  deep  at  mean  low  water,  300  leet  wide  from  deep  water  in 
Newark  Bay  to  the  Nairn  Linoleum  Works,  9.7  miles,  thence  200  feet 
wide  to  the  Montclair  and  Greenwood  Lake  Railroad  bridge,  1.1 
miles,  in  accordance  with  the  report  submitted  in  House  Document 
No.  441,  Fifty-ninth  Congress,  second  session,  estimated  to  cost 
$1,210,775.  The  act  provides  for  an  exi)enditure  of  $850,000  for 
prosecuting  the  work,  of  which  $050,000  is  yet  to  be  appropriated 
under  contmuing-contract  authorization. 

During  the  past  fiscal  year  dredging  has  been  carried  on  under 
three  contracts  for  dredging  contemplated  under  the  project  adopted 
by  the  act  of  Congress  approved  June  13,  1902.  Channels  of  12  feet 
in  depth  and  from  100  to  200  feet  in  width  have  been  completed  from 
Newark  Bay  to  a  point  about  one-third  mile  above  the  New  York  and 
Lake  Erie  Railroad  bridge,  a  total  distance  of  about  9  miles.  About 
four-fifths  of  the  dredging  contemplated  by  this  project  has  been 
completed. 

Dredging  has  also  been  in  progress  under  contract  for  restoring 
the  improvement  between  the  Montclair  and  Greenw^ood  Lake  Rail- 
road bridge  and  the  city  of  Passaic.  Ten  thousand  eight  hundred  and 
fourteen  cubic  yards  of  material  and  21.19  cubic  yards  of  bowlders 
were  removed  from  Belleville  and  Rutherford  Park  bars. 

Arrangements  for  beginning  work  under  the  project  of  March  2, 
1907,  have  been  in  progress  and  the  dredging  was  advertised  on  June 
29, 1907. 

The  maximum  drafts  that  could  be  carried  June  30,  1907,  were  as 
follows:  Twelve  feet  to  a  point  one-half  mile  above  the  New  York  and 
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Lake  Erie  Railroad  bridge,  Newark,  6  feet  to  Rutherford,  and  5  feet 
to  Passaic.  Mean  range  of  tides :  At  mouth  of  river,  4.7  feet,  and  at 
Passaic,  2.5  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  continuation  of  the  improvement  in  accordance  with  the 
adopted  project. 

Tne  commerce  of  this  river  is  mainly  in  building  material,  iron  ore, 
fertilizers,  coal,  and  general  merchandise,  and  amounted  to  2,037,363 
tons  in  1900,  to  2,009,356  tons  in  1901,  to  2,494,312  tons  in  1902,  to 
2,356,511  tons  in  1903,  to  2,567,942  tons  in  1904,  to  2,567,000  tons  in 
1905,  and  to  2,577,188  tons  in  1906,  valued  at  $167,113,305,  including 
the  commerce  of  Hackensack  River,  which  passes  through  Newark 
Bay. 

This  Improvement  is  necessary  to  the  great  industrial  interests  and 
has  reduced  freight  rates  $1  a  ton  on  coal  and  building  materials, 
and  its  continuance  is  necessary  to  the  successful  carrying  on  of  the 
business  of  this  locality. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1896,  pages  770-774,  and  for  1900,  pages 
177,  1530-1550. 

Reports  on  examinations  and  surveys  may  be  found  under  dates  of 
January  23,  1837,  and  Januarv  27,  i853,  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  1872,  page  807;  1884,  page  780;  and  1900, 
page  1530,  and  in  House  Document  No.  441,  Fifty-ninth  Congress, 
second  session. 

Maps  showing  mouth  of  river  and  Newark  Bay  are  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  686,  and 
1887,  page  766,  and  maps  of  the  river  in  the  vicinity  or  and  above 
Newark  are  printed  in  House  Document  No.  401,  Fifty-sixth  Con- 
jifress,  first  session,  and  of  the  full  length  of  the  bay  and  river  under 
improvement  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  page  1030. 

July  1,  lf)0(>,  balance  unexpended $109,  724.  .30 

Amount  appropriated  by  river  and  harbor  act  approved  March 

2,  1007 25.3.000.00 

Received  from  sale  of  blueprints  during  the  year 27. 10 


452,  751.  445 
June  30.  1007.  amount  expende<l  during  fiscal  year : 

For  works  of  improvement $49,  .308.  04 

For  maintenance  of  improvement 4,907.18 

54. 215. 82 


July  1.  11K)7,  balance  unexpended 398.535.(54 

July  1.   1IK>7.  outstanding  liabilities 20,154.25 


July  1.  1007.  balance*  available 378.381.30 


July  1.  1007.  amount  covered  by  uncomplete<l  contracts 75.889.91 

Amount  (estimated)  re<iuired  for  completion  of  existing  project—  1.010,775.00 


Amount  that  can  be  profitably  exi»ended  in  fiscal  year  ending  June 
30,  1909.  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1.  1907 100.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.   1897. 


I 


(See  Appendix  G  1.) 
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2,  Arthur  Kill^  or  Staten  Island  Sounds  and  channel  between  Staten 
Island  and  New  Jersey, — (a)  Arthur  Kill^  or  Staten  Island  Sound, 
New  York  and  New  Jersey. — This  is  a  waterway  about  12  miles  long, 
which,  together  with  the  lower  end  of  Newark  Bay,  2  miles  long,  and 
the  Kill  van  Kiill,  3  miles  long,  forms  the  inland  waterway  between 
upper  New  York  Harbor  and  Raritan  Bay.  The  section  now  con- 
templated under  this  improvement  consists  of  the  14  miles  of  channel 
betwen  Kill  van  Kull  and  Raritan  Bay.  The  original  depth  through 
the  Arthur  Kill,  or  Staten  Island  Sound,  at  mean  low  water  was  15 
feet  and  upward,  in  a  channel  100  to  1,000  feet  in  width.  Through 
the  lower  end  of  Newark  Bay  the  navdgable  channel  depth  is  about  14 
feet  at  mean  low  water,  the  result  of  an  improvement  commenced  in 
1874  and  continued  up  to  the  present  time.  It  is  proposed  in  the 
present  project  to  cut  a  new  channel  through  the  flats  to  the  south- 
ward of  the  original  channel,  where  the  depth  is  about  1  foot  at 
mean  low  water. 

Projects :  Sections  of  this  waterway  have  been  under  improvement 
bv  the  United  States  under  the  titles  of  "  Channel  between  Staten 
Island  and  New  Jersey,"  adopted  in  1880,  superseding  the  project 
of  1874,  and  "Arthur  Kill,"  adopted  in  1888.  The  former  provided 
for  a  depth  of  14  feet  and  width  of  400  feet  through  the  lower  part  of 
Newark  Bay,  and  the  latter  for  the  removal  of  Steep  Point,  in  order 
to  straighten  the  channel  to  the  southwestward  of  the  Baltimore  and 
Ohio  Railroad  bridge. 

Details  as  to  these  projects  are  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  pages  969-972,  and  in  current  report 
under  the  head  of  "  Channel  between  Staten  Island  and  New  Jersey," 
which  project  is  still  in  force. 

The  existing  project  for  this  improvement,  adopted  by  the  river  and 
harbor  act  approved  June  13,  1902,  provides  for  makmg  and  main- 
taining a  channel  from  Kill  van  Kull  to  Raritan  Bay,  New  York  and 
New  Jersey,  by  means  of  dredging  and  diking,  300  feet  wide  and  21 
feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $696,000,  and 
$5,000  for  annual  cost  of  maintenance.  Work  under  this  project  is 
authorized  to  be  done  under  continuing  contracts,  $241,000  of  the 
authorization  still  remaining  to  be  appropriated.  Reports  upon 
examinations  and  surveys  upon  which  the  project  is  based  are  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  1525- 
1530.  The  amount  expended  on  the  project  to  June  30,  1907,  was 
$230,713.47.  The  sum  of  $6.60  was  received  from  the  sale  of  blue- 
prints. 

Operations  during  the  past  fiscal  year  consisted  in  dredging,  under 
a  continuing  contract  approved  by  the  Department  on  October  27, 
1903,  upon  which  w^ork  was  commenced  on  December  2, 1903.  During 
the  year  274,653  cubic  yards  of  material  was  removed  from  the  chan- 
nel between  Corner  Stake  light  and  Elizabethport  and  at  Storys 
flats  between  Port  Reading  and  Sewaren.  About  one  half  of  the 
work  contemplated  by  this  project  has  been  completed,  the  work 
consisting  of  dredging  north  and  west  of  Staten  Island,  from  the 
easterly  end  of  the  channel  to  be  improved,  connecting  with  Kill  van 
Kull  for  a  length  of  about  3  miles,  extending  past  Elizabethport  to 
a  point  one-half  mile  below  the  Baltimore  and  Ohio  Railroad  bridge, 
wtth  width  of  from  150  to  300  feet,  and  at  the  lower  end  of  the  ira- 
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provement  at  Storys  flats  for  a  length  of  about  7,000  feet,  with  width 
of  300  feet.  The  dredging  at  Storys  flats  has  opened  up  a  length  of 
7  miles  of  the  Arthur  Kill — ^namely,  from  Perth  Amboy  to  Carteret — 
to  21-foot  navigation. 

The  maximum  draft  that  could  be  carried  through  the  waterway 
on  June  30,  1907,  was  about  14  feet  at  mean  low  water.  Mean  range 
of  tides,  5  feet. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  dredging  for  the  continuation  of  the  improvement  in 
accordance  with  the  adopted  project. 

The  freight  carried  through  this  waterway  consists  of  oil,  coal, 
ores,  clay  products,  chemicals,  fertilizers,  grain^  machinery,  manu- 
factures, and  general  merchandise,  and  amounted  in  1899  to  11,311,991 
tons,  in  1900  to  11,047,633  tons,  in  1901  to  11,651,300  tons,  in  1902  to 
14,517,079  tons,  in  1903  to  11,512,420  tons,  in  1905  to  11,721,861  tons, 
valued  at  $205,193,813,  and  in  1906  to  16,574,840  tons,  valued  at 
$355,579,817. 

It  appeal's  from  inquiry  that  no  estimate  can  be  made  of  the  exact 
eflVct  of  the  project  on  freight  rates,  except  to  the  local  commerce. 
The  rates  on  this  have  been  reduced  by  this  improvement,  and  will  be 
further  reduced  when  the  improvement  has  advanced  to  the  extent 
of  providing  a  practicable  navi^ble  channel  of  21  feet. 

Further  reports  on  examinations  and  surveys  are  printed  in  House 
Document  No.  591,  Fifty-ninth  Congress,  first  session,  and  House 
Document  Xo.  337,  Fifty-ninth  Congress,  second  session. 

Maps  of  this  work  are  printed  in  House  Document  No.  393,  Fifty- 
sixth  Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1905,  page  1034. 

July  1,  1J)00,  balance  unexpended ^175,217.02 

Amount  appropriated  by  siindrj'  civil  act  approved  March  4,  1907 —  85,000.00 
Received  from  sale  of  blueprints  during  the  year a  00 

260.224.52 
June  .'{0,  1907.  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement        35,931.38 


Julv  1.  1IK)7.  balant-e  unexiwnded 224,293.13 

July  1,  1007.  ontstnnding  liabilities 36, 63a  01 


July  1.  1007,  baiamv  available 187,655.12 


July  1,  VM)1,  amount  covereil  by  uncompleted  contracts 282,837.49 


Amount  (estimated)  reciuired  for  completion  of  existing  project 241,000.00 


Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June 
HO.  10CH>,  for  works  of  improvement,  in  addition  to  the  balance  un- 
exi>ended  July  1.  1007 100,000.00 

Submitte<l  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(b)  Channel  between  Staten  Island  and  New  Jersey, — This  channel 
is  an  inland  waterway,  about  17  miles  long,  connecting  New  York 
IIarlx)r  with  Raritan  Bav.  It  consists  of  the  Kill  van  Ivull,  connect- 
ing the  upper  bav  with  >*ewark  Bay,  and  the  Arthur  Kill,  connecting 
Newark  Bay  with  Raritan  Bay. 
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The  natural  depth  through  the  channel  was  15  feet  or  more,  except 
for  a  distance  of  about  1}  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9^  feet  deep,  bordered  by  flats  with 
depth  of  about  2  feet  of  w^ater.  The  improvement  of  the  "  channel 
between  Staten  Island  and  New  Jersey  "  consists  in  the  deepening  of 
the  channel  across  this  shoal. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  this  channel  from  14  to  16  feet  deep,  at  an  esti- 
mated cost  of  $443,211.  The  only  work  done  under  it  was  the  build- 
ing of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

The  second  and  existing  project  was  adopted  in  1880,  which,  with 
subsequent  modifications,  proposed  to  dredge  through  the  shoal  a 
channel  400  feet  wide  and  14  feet  deep  at  mean  low  water,  the  cost 
being  estimated  at  $210,000. 

A  supplemental  project  was  adopted  by  the  river  and  harbor  act  of 
August  11,  1888,  which  had  for  its  object  the  removal  of  the  point  of 
land  known  as  "  Steep  Point,"  for  the  straightening  of  the  channel 
to  the  westward  of  the  Baltimore  and  Ohio  Railroad  bridge.  This 
work  was  carried  on  under  the  title  of  "  Improvement  of  Arthur  Kill, 
New  York  and  New  Jersey,"  1888-1895.  The  cost  was  estimated  at 
$26,500,  and  the  work  was  completed  in  1895,  at  a  cost  of  $25,401.30. 
This  modification  of  the  project  brought  the  total  cost  of  the  improve- 
ment up  to  $286,500. 

The  river  and  harbor  acts  of  June  3,  1896,  and  June  13,  1902, 
extended  the  project  to  include  the  dredging  of  a  channel  in  Lemon 
Creek,  on  Staten  Island,  at  a  cost  of  $5,000  and  $5,000,  respectively. 
This  extension  increased  the  total  estimated  cost  of  the  improve- 
ment from  the  beginning  to  $296,500.  Annual  maintenance  is  esti- 
mated at  $10,000. 

The  total  amount  expended  to  June  30, 1907,  on  the  project,  with  its 
additions  and  modifications,  was  $308,796.44,  which  was  applied  to 
diking,  to  dredging  a  channel  14  feet  deep  and  400  feet  wide  through 
the  shoal  in  Newark  Bay,  to  removing  Steep  Point,  and  to  dredging 
a  channel  in  Lemon  Creek  8  feet  deep  at  high  water  and  from  35  to 
50  feet  wide;  $206,635.08  has  been  expended  in  carrying  out  the 
project  and  $102,161.36  for  maintenance.  The  work  contemplated 
under  this  project  has  been  completed. 

During  tne  past  fiscal  year,  under  appropriation  for  maintenance, 
act  of  March  3,  1905,  2,242  cubic  yards  of  material  was  dredged 
under  contract,  and  this  work,  together  with  that  executed  last  year 
under  same  contract,  sufficed  to  restore  the  channel  to  the  full  project 
dimensions  throughout  its  entire  length. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  through 
the  channel  between  Staten  Island  and  New  Jersey  was  about  14 
feet  at  mean  low  water  and  in  Lemon  Creek  about  6  feet  at  mean 
high  water  to  the  head  of  navigation,  a  distance  of  about  one-half 
mile  from  the  mouth.     Mean  range  of  tides,  5  feet. 

The  freight  carried  through  this  channel  consists  of  oil,  coal,  ores, 
clay  products,  chemicals,  fertilizers,  grain,  machinery,  manufactures, 
and  general  merchandise,  and  amounted  in  1899  to  11,311.991  tons, 
in  1901  to  11,651,300  tons,  in  1902  to  16,266,574  tons,  in  1903  to 
14,129,678  tons,  and  in  1905  to  14,339,120  tons,  valued  at  $325,625,465. 
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This  is  a  connecting  channel  and  no  estimate  can  be  made  of  the 
exact  effect  on  the  rates  of  freight,  but  it  is  known  that  the  present 
commerce  could  not  be  carried  on  without  this  improvement,  from 
which  it  is  inferred  that  rates  would  be  advanced  if  this  improve- 
ment had  not  been  made. 

Reports  on  examinations  and  surveys  are  printed  in  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1873,  pages  943-947,  and  1876, 
pages  251-257,  and  further  details  as  to  this  improvement  may  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1895, 
pages  009-970,  and  for  1896,  page  775.  Maps  of  this  improvement 
are  printed  in  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1881,  page  696;  1889,  pages  820-822;  1890,  page  844;  and  1905,  page 
1036,  and  in  House  Document  No.  393,  Fifty-sixth  ConOTess,  first 
session.  Map  of  Lemon  Creek  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  page  1036. 

July  1,  1906,  balance  iinexi)en(io(l $11,384.02 

June  30,  1007,  amount  expendeil  during  fiscal  year,  for  maintenance 

of   Improvement ^ 8, 681. 3G 

July  1,  1907,  balance  unexiKjnded 2,703.56 

CONSOLIDATED. 

July  1,  190<>,  balance  unexpended $186,002.84 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.    85, 000. 00 
Recelveil  from  sale  of  blueprints  during  the  year Q.  (Ki 


271,609.44 

June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $35,931.39 

For  maintenance  of  Improvement 8,681.36 

44,612.75 


July  1,  1907,  balance  unexpended 226,996.69 

July  1,  1907.  outstanding  liabilities 36,638.01 


July  1,  1907,  balance  available 190,35&68 


July  1,  1907,  amount  coverotl  by  umiMnpleted  contracts 282,837.49 


Amount  (estimated)  required  for  completion  of  existing  project 241,000.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  1907 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  G  2.) 

3.  Woodhridge  Creek^  New  Jersey, — This  creek  is  a  small,  crooked 
tidal  stream,  about  5  miles  long,  running  through  flat  marshes  for 
most  of  its  length  and  emptying  into  the  west  side  of  Arthur  Kill,  or 
Staten  Island  Sound,  2  miles  north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2f  miles  above  the  mouth  to  a  point  where  it 
is  crossed  by  a  highway  bridge  without  a  draw.  The  width  of  the 
creek  below  this  bridge  is  about  100  feet.  In  its  original  condition 
this  stream  was  obstructed  at  its  mouth  by  a  bar  having  a  least  depth 
of  9.8  feet  at  hiffh  water,  and  by  two  sfioals  just  inside  the  mouth. 
From  these  shoals  a  good  12-foot  channel  existed  to  above  AndersonVi 


^ 
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brick  works,  seven-eighths  of  a  mile  from  the  mouth,  above  which 
point,  however,  many  shoals  occurred,  although  a  narrow  8-foot  chan- 
nel existed  as  far  as  Salamander  dock,  IJ  miles  from  the  mouth. 

First  project:  A  survey  of  the  navigable  part  of  this  creek  was 
made  in  1878,  reference  to  which  is  made  on  page  139  of  the  Annual 
Report  of  the  Chief  Engineers  for  1904,  and  a  project  for  its  im- 
provement was  adopted  by  the  river  and  harbor  act  of  March  3, 1879. 
This  project  provided  for  forming  a  channel  12  feet  deep  at  mean 
high  water  and  80  feet  wide  from  the  mouth  of  the  creek  to  the  Sala- 
mander dock  at  an  estimated  cost  of  $13,800,  which  amount  was  in- 
creased in  1884  to  $29,000.  Work  on  this  improvement  was  carried 
on  under  appropriations  made  from  1879  to  1882,  amounting  to 
$19,000,  which  was  expended  without  coitipleting  the  project,  and  was 
suspended  in  1883,  and  in  1900  the  channel  had  relapsed  to  its  origi- 
nal condition. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  obtaming  a  channel  8  feet  deep  at  mean  low 
water,  with  a  bottom  width  oi  50  feet,  by  dredging,  from  Arthur 
Kill  to  Salamander  dock,  at  an  estimated  cost  of  $35,000  for  the  im- 
provement and  $3,000  annually  for  maintenance.  A  description  of 
this  project,  and  of  the  examination  and  survey  upon  which  it  is 
based,  is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1900,  page  1552. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $23,306.60,  of  which 
$15,322.70  was  used  in  carrving  out  the  project  and  $7,983.90  for 
maintenance.  About  four-firths  of  the  work  proposed  under  the  proj- 
ect has  been  completed.  During  the  past  fiscal  year  15,539  cubic 
yards  of  material  was  removed  from  the  channel  under  a  contract 
for  continuing  improvement  and  maintenance,  and  the  projected 
dimensions  obtained  from  the  mouth  to  a  point  700  feet  above  the 
New  York  and  Long  Branch  Railroad  bridge,  a  distance  of  4,250 
feet. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over 
the  shoalest  part  of  the  channel  was  6  feet  at  mean  low  water.  The 
mean  range  of  tides  is  5  feet. 

The  commerce  of  this  creek,  mainly  in  clay,  brick,  tile,  coal,  and 
building  materials,  amounted  in  1887  to  126,000  tons,  in  1898  to 
176,000  tons,  in  1903  to  155,751  tons,  in  1904  to  165,313  tons,  in  1905 
to  160,194  tons,  valued  at  $1,018,198,  and  in  1906  to  167,392  tons, 
valued  at  $1,128,237. 

It  appears  from  inquiry  that  freif^ht  rates  have  been  reduced  as  a 
result  of  this  improvement,  and  will  be  further  reduced  when  the 
improvement  is  carried  on  throughout  the  entire  length  of  the  creek. 

It  is  proposed  to  apply  the  available  funds  for  the  completion  of 
the  project. 

Detailed  description  of  this  work  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  pages  1552-1555.  Maps 
are  printed  in  House  Document  No.  282,  Fifty-sixth  Congress,  first 
session,  and  in  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page   1080. 
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July  1,  1906.  balance  unexpended $5,766.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  19, 000. 00 

24,  76a  10 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       5,  322. 70 

July  1.  1907,  balance  unexpended 19,443.40 

July  1,  1907,  outstanding  liabilities laSO 

July  1,  1907,  balance  available 19, 42a  00 

(See  Appendix  G  3.) 

4.  Raritan  Bay^  New  Jersey. — ^This  bay  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  New  Jersey 
snore.  Its  greatest  width  north  and  south  is  about  5  miles  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
empties  into  it  at  its  west  end,  between  Perth  Amboy  and  South 
Amboy,  and  the  Arthur  Kill,  or  Staten  Island  Sound,  extends  north- 
ward, connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channel,  11  feet  deep,  to 
South  Amlx)y.  The  line  of  the  deepest  water,  however,  followed  the 
Staten  Island  shore  from  Perth  Amboy  to  Seguine  Point,  where  it 
was  separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a 
shoal  1.5  miles  broad,  with  a  minimum  depth  oi  14.5  feet. 

The  original  and  existing  project,  adopted  March  3,  1881,  and 
extended  September  19,  1890,  and  June  3,  1896,  nrovides  for  dredging 
channels  300  feet  wide  and  21  feet  deep  from  Seguine  Point  to  deep 
water  in  the  bay,  a  distance  of  about  1.5  miles,  through  two  shoals 
opposite  Wards  Point,  0.4  and  0.()  mile  long,  respectively,  and  from 
South  Amboy  to  deep  water  near  Great  Beds  light,  a  distance  of 
about  1.5  miles.    The  estimated  cost  of  the  work  is  $507,875. 

Reference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  140  and 
1158. 

The  amount  expended  on  the  work  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1907,  was  $530,005.82,  of  which  $297,314.45  was 
•us(h1  in  carrying  out  the  project  and  $232,691.37  for  maintenance. 
The  project  has  been  completed,  and  the  only  work  now  contemplated 
is  maintenance  of  the  improvement. 

During  the  past  fiscal  year,  under  a  contract  in  progress  and  partly 
completed  last  year,  101,501  cubic  yards  of  material  was  removed 
from  the  South  Amboy,  Seguine  Point,  and  Wards  Point  channels, 
and  those  channels  were  practically  restored  to  their  projected 
dimensions. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  through 
the  Wards  Point,  South  Amboy,  and  Seguine  Point  channels  was  21 
feet  at  mean  low  water.    Mean  range  of  tides,  5  feet. 

The  commerce  of  the  bay  is  mainly  in  coal,  brick,  manufactures, 
and  general  merchandise,  and  amounted  in  11)01  to  4,722,048  tons, 
in  1902  to  5,453,122  tons,  in  1903  to  4,484,152  tons,  in  1905  to 
5,290,980  tons,  and  in  190C)  to  0,432,245  tons,  valued  at  $114,358,610. 

It  appears  from  statements  of  the  shipping  interests  of  the  great 
railroad  terminals  that  the  improvements  have  resulted  in  a  great 
reduction  of  towing  rates  and  a  proportionate  reduction  of  freight 
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rates,  owing  to  the  greater  quantity  of  coal  that  can  be  carried  and 
towed  through  these  channels  over  that  which  was  carried  before  the 
improvement  was  made.  It  is  stated  that  the  further  improvement 
of  the  channels  in  question  will  work  beneficially  to  the  consumers 
and  carriers  in  the  same  direction  or  proportion  as  heretofore. 

Further  details  of  this  improvement  are  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1896^  pages  787-789.  Maps  are 
printed  in  the  Arnual  Report  of  the  Chief  of  Engineers  for  1905, 
page  1038. 

July  1.  190G,  balance  unexpended $34, 134. 12 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  25, 000. 00 
September  29,  1907,  refundment  of  overpayment .20 

59, 134.  32 
June  .'50,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 2G,  039.  94 

July  1.  1907,  balance  unexi>ended 32,494.38 

July  1,  1907,  outstanding  liabilities 4,045.98 

July  1,  1907,  balance  available 27,848.40 

(See  Appendix  G  4.) 

o.  Key  port  Harbor^  Matawan  Creek^  Raritan^  Souths  and  Elizabeth 
rivers^  Shoal  Harbor  and  Compton  Creek^  and  Gheesequake  Creek^ 
Neic  Jersey. —  {a)  Keyport  Harbor. — ^This  harbor  is  situated  at  the 
mouth  of  Matawan  Creek,  on  the  south  side  of  Raritan  Bay,  5  miles 
east  of  the  mouth  of  Raritan  River,  and  it  consists  of  a  bay  about 
1  mile  broad. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A 
0-ioot  channel  had  been  dredged  at  private  expense  before  the 
United  States  assumed  charge  of  the  improvement,  but  it  had  shoaled 
again  to  3  feet. 

The  original  and  existing  project,  approved  August  2,  1882,  with 
subsequent  modifications  (1884)  contemplates  dredging  an  8-foot 
channel  4,700  feet  long  and  200  feet  wide  from  Raritan  Bay  to  the 
steamboat  dock  at  Keyport,  at  an  estimated  cost  of  $40,475.  Refer- 
ence to  report  on  examination  and  survey  is  noted  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  148. 

The  amount  expended  to  June  30,  1907,  was  $59,248.77,  of  which 
sum  $30,500  was  used  in  carrying  out  the  project  and  $28,748.77  in 
maintenance.  A  channel  of  tne  required  length  and  nearly  the  pro- 
posed width  was  completed  in  1883-84.  Deterioration  to  the  amount 
of  about  CO  per  cent  now  exists. 

No  work  was  done  on  the  improvement  during  the  fiscal  year.  An 
allotment  of  $8,705.97  from  the  consolidated  appropriation,  act  of 
March  2,  1907,  was  made,  and  a  contract  for  dredging  has  been 
entered  into.  The  available  funds  will  probably  be  sufficient  to 
restore  the  dredged  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  to  the 
Keyport  wharves  was  about  7  feet  at  mean  low  water.  Mean  range 
of  tides,  4.9  feet. 

The  commerce  of  this  harbor  is  mainly  in  farm  products,  fertilizers, 
coal,  lumber,  fish,  shellfish,  and  miscellaneous  freight,  and  amountea 
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to  67,500  tons  in  1899,  to  45,000  tons  in  1901,  to  62,000  tons  in  1903, 
to  70,000  tons  in  1904,  to  86,821  tons  in  1905,  valued  at  $2,202,106, 
and  in  1906  to  229,377  tons,  valued  at  $3,074,060,  including  the  com- 
merce of  Matawan  Creek. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  freight 
rates,  especially  in  the  marketing  season. 

It  is  proposed  to  apply  the  available  balance  toward  the  mainte- 
nance or  the  improvement  in  accordance  with  the  adopted  project. 

Further  details  as  to  this  work  are  printed  in  the  Annual  Keport 
of  the  Chief  of  Engineers  for  1897,  page  1147.  Map  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1040. 

July  1,  1000.  balance  unexpendtKl $2,659.52 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 8,705.97 

11,365.49 
June  'A(\  1JK)7,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1,433.29 

July  1,  1907.  l)a  la  nee  unex  landed 9,932.20 

July  1,  1907,  outstanding  liabilities 45.00 

July  1,  1907,  balance  available 9,887.20 

July  1.  1907.  amount  covered  by  uncompleted  contracts 8,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 9,975.00 

(h)  Matawan  Creek. — This  creek  is  a  small  tidal  stream  in  the 
eastern  part  of  New  Jersey,  which  discharges  into  Raritan  Bay  at 
Kevport  Harbor.  It  is  navigable  up  to  the  bridge  of  the  New  York 
and  Long  Branch  Railroad,  about  2  miles  above  its  mouth. 

In  its  natural  condition  the  ipouth  was  obstructed  by  a  mud  flat, 
through  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile  and  beyond  a  narrow 
3-foot  channel  extending  nearly  up  to  the  head  of  navigation  at 
Matawan. 

The  original  and  existing  project  for  improving  this  stream,  by 
dredging  a  4-foot  channel  100  feet  wide  from  the  mouth  to  Winkson 
Creek,  tibout  1  mile,  and  thence  75  feet  wide  to  the  railroad  bridge 
at  Matawan,  was  adopted  March  3,  1881.  The  cost  was  estimated  at 
$33,120.  Reference  to  report  on  examination  and  survey  is  noted  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  149. 

The  amount  expended  to  June  30,  1907,  was  $50,808.79,  of  which 
$21,000  was  used  in  carrying  out  the  project  and  $29,808.79  for  main- 
tenance. About  two-thirds  of  the  work  proposed  under  the  project 
has  been  completed,  and  a  channel  has  been  dredged  the  required  ais- 
tance  with  widths  of  50  to  100  feet. 

An  allotment  of  $6,000  was  made  from  consolidated  appropriaticm, 
act  of  March  2,  1907,  and  will  be  applied  to  maintenance.  A  con- 
tract has  been  entered  into,  but  work  had  not  been  commenced  at  the 
close  of  the  fiscal  vear. 

The  maximum  clraft  that  could  be  carried  June  30,  1907,  was  S} 
feet  at  mean  low  water.     Mean  ran^e  of  tides,  4.9  feet. 

The  commerce  of  this  creek  is  in  brick,  fertilizer,  farm  produce,  and 
general  merchandise,  and  amounted  to  51,000  tons  in  1899,  to  60,000 
tons  in  1901,  to  61,500  tons  in  1903,  to  29,600  tons  in  1904,  to  58,471 
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tons  in  1905,  valued  at  $203,955,  and  in  1906  to  128,181  tons,  valued 
at  $717,505. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  rates  of 
freight,  especially  in  the  marketing  season. 

Further  details  as  to  this  improvement  may  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1145.  Map 
is  printed  in  the  Annual  Eeport  or  the  Chief  of  Engineers  for  1905, 
page  1042. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 $6,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement  4. 40 

July  1,  1907,  balance  unexpended 5, 995. 00 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 12, 120.  iX) 

(c)  Raritan  River. — This  river  is  a  moderate-sized  stream  flow- 
ing through  the  central  part  of  the  State  of  New  Jersey  and  empty- 
ing into  Raritan  Bay  at  Perth  Amboy.  It  is  navigable  to  New 
Brunswick,  N.  J.,  a  mstance  of  12  miles,  where  it  is  the  eastern  ter- 
minus of  the  Delaware  and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8^ 
feet  at  mean  low  water. 

The  original  and  existing  project  for  improvement,  adopted 
June  18,  1878,  with  subsequent  modifications,  provided  for  a  channel 
200  feet  wide  and  10  feet  deep  from  the  moutn  to  the  Delaware  and 
Raritan  Canal  terminus  at  New  Brunswick,  inchiding  a  south  chan- 
nel between  Crab  Island  and  Kearney's  dock,  with  a  length  of 
about  2J  miles,  width  of  100  feet,  and  aepth  of  5^  feet  at  mean  low 
water,  to  be  obtained  by  dredging,  diking,  and  rock  excavation,  the 
cost  being  estimated  at  that  time  at  $2,093,662.  Recent  and  improved 
methods  for  doing  such  work  have  made  it  probable  that  this  esti- 
mate will  not  exceed  $1,035,000. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1907,  was  $710,393.76,  of  which  $659,192.32  was  used  in 
carrying  on  the  work  and  $27,669.18  for  maintaining  that  already 
done.  The  sum  of  $1.15  has  been  received  from  sale  of  condemned 
property.  About  two-thirds  of  the  work  contemplated  under  the 
project  has  been  completed. 

The  following  has  oeen  accomplished  under  the  project:  A  channel 
10  feet  deep  has  been  made  from  the  mouth  to  the  Delaware  and 
Raritan  Canal  terminus  at  New  Brunswick,  the  section  through  and 
below  the  reef  at  Whitehead's  dock  having  a  width  of  200  feet  and 
the  section  above  the  reef  a  width  of  100  feet.  South  channel  has 
been  dredged  to  the  projected  depth  and  width  for  a  length  of 
4,000  feet. 

Dredging  in  progress  at  the  close  of  the  last  fiscal  year  was  con- 
tinued until  July  27,  upon  which  date  the  contract  was  completed. 
Fifteen  thousand  and  forty-nine  cubic  yards  of  material  was  dredged 
in  removing  shoals  at  Mrs.  Ellis'  Grave  and  Bishops  Point  ana  in 
restoring  South  channel  for  a  length  of  1,200,  width  of  60,  and  depth 
of  6  to  7  feet. 
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An  allotment  of  $16,975.42  from  consolidated  appropriation,  act  of 
March  2, 1907,  was  made  for  this  improvement  and  will  be  applied  to 
maintenance.  A  contract  for  work  under  this  allotment  has  been 
entered  into. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  9  feet  at  mean  low  water.  Mean  range  of 
tides:  At  mouth  of  river,  5.1  feet;  at  New  Brunswick,  5.56  feet. 

The  commerce  of  this  river  is  principally  in  coal,  ores,  lumber, 
building  materials,  and  general  merchandise,  and  amounted  in  1901 
to  1,266,950  tons,  in  1902  to  1,228,791  tons,  in  1903  to  1,020,420  tons, 
in  1905  to  605,197  tons,  and  in  1906  to  736,666  tons,  valued  at 
$17,377,645. 

It  appears  from  numerous  letters  received  that  this  improvement 
has  most  certainly  resulted  in  a  very  material  reduction  of  freight 
rates. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1892,  page  881 ;  for  1896,  page  780;  for 
1897,  page  1136,  and  further  information  is  contained  m  the  report 
for  1900,  page  1505. 

Maps  01  the  river  are  printed  in  report  upon  surveys,  under  date  of 
June  20,  1832,  and  Annual  Reports  of  the  Chief  of  Engineers  for 
1874,  Part  2,  page  173;  for  1885,  page  7()0,  and  for  1905,  page  1044. 

July  1.  190G,  balance  unexpended $14,023.52 

Amount  allotted  from  appropriation  by  river  and  liarbor  act  approveil 

Marcb  2,  1907 l«.975.42 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 11, 7(JG.  13 

July  1.  1907,  balance  unexiwnded 19,832.81 

July  1,  1907,  outstanding  liabilities aS7.  9G 

July  1,  1JK)7,  balance  available 19,494.85 

July  1,  1907,  amount  covered  by  uncompleted  contracts 10.000.00 

Amount  (estimated)  required  for  c*ompletion  of  existing  project 373,  .392.  08 

{d)  South  River. — This  is  a  small  stream  in  the  central  part  of 
New  Jersey,  which  discharges  into  the  Raritan  River  about  8  miles 
above  its  mouth.  Before  improvement  by  the  United  States  a  private 
canal  about  three-fourths  of  a  mile  long  had  been  dredged  from  near 
Washington,  on  the  South  River,  to  Sayreville,  on  the  Raritan  River, 
which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet  and  in  the  river  about 
2.5  feet  as  far  as  Oldbridge,  at  the  head  of  navigation,  0.3  miles  above 
the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3,  1871, 
and  provided  for  dredging  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  Washington  wharves,  at  an  estimated  cost  of  $13,653.  This 
was  completed  in  1874,  at  a  cost  of  $20,000. 

Report  uj)on  survey  is  printed  in  Annual  Report  of  the  Chief  of 
Engineers  for  1871,  page  ()1)8. 

The  existing  project,  adopted  June  14,  1880,  provides  for  correct- 
ing the  canal  outlet  and  for  obtaining,  by  dredging  and  diking,  a 
channel  100  feet  wide  and  8  feet  deep  to  WashinMon,  1.5  miles  above 
the  mouth;  thence  G  feet  deep  to  Bissetts,  3.7  miles  above  the  mouth; 
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thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth,  at  the 
head  of  navigation.  The  cost  was  estimated  at  $194,695,  but  was 
reduced  in  1892  to  $176,695.  Reference  to  examination  and  survey 
is  contained  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
page  150. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  was  $98,423.67,  of  which  $78,000 
was  used  in  carrying  on  the  work  and  $20,423.67  for  maintenance. 
About  three-eighths  of  the  work  contemplated  under  the  project  has 
been  completed.  Below  the  wharves  at  the  village  of  South  Kiver  a 
channel  irom  50  to  75  feet  wide  and  8  feet  deep  has  been  dredged 
and  the  projected  dikes  have  been  built.  Above  the  village  a  channel 
from  50  to  75  feet  wide  and  6  feet  deep  has  been  dredged  as  far  as 
the  Raritan  River  Railroad  bridge. 

An  allotment  of  $13,178.63  from  consolidated  appropriation,  act  of 
March  2,  1907,  was  made  for  this  work  and  a  contract  has  been 
entered  into  for  the  proposed  work. 

The  maximum  draft  that  could  be  carried  to  South  River  on  June 
30,  1907,  was  about  7  feet,  to  the  highway  bridge  6^  feet,  and  to  the 
railroad  bridge  above  about  4^  feet  at  mean  low  water.  Mean  range 
of  tides :   At  canal,  5.34  feet ;   at  Oldbridge,  4.57  feet. 

Large  brickyards  established  along  the  banks  of  the  river  give  it  a 
commercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principally  in  brick,  sand,  clay,  coal,  fertilizer, 
and  general  merchandise,  and  amounted  in  1899  to  343,202  tons,  in 
1901  to  328,186  tons,  in  1902  to  387,246  tons,  in  1903  to  333,890  tons, 
in  1904  to  392,626  tons,  in  1905  to  260,204  tons,  valued  at  $1,046,208, 
and  in  1906  to  226,227  tons,  valued  at  $972,550. 

The  improvement  has  caused  a  great  reduction  in  freight  rates, 
and  it  appears  probable  that  the 'rates  will  be  further  reduced  when 
the  improvement  reaches  the  upper  stretches  of  the  river.  From 
reliable  information  received  it  appears  that  as  a  result  of  this  im- 
provement a  reduction  in  freight  rates  on  fire  brick  by  rail  to  Boston 
of  from  $3.25  to  $2  per  ton  has  been  made.  The  freight  rate  by  rail 
to  New  York  is  $1.60  per  ton ;  by  water  it  is  75  cents  per  ton. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896,  pages  784-785. 

It  is  proposed  to  apply  the  available  balance  to  continuing  and 
maintaining  the  improvement  in  accordance  with  the  adopted  project. 

Sketches  of  South  River  are  printed  in  the  Annual  Reports  of  the 

Chief  of  Engineers  for  1882,  page  678;  1885,  page  764,  and  1905,  page 

1046. 

July  1,  190G,  balance  unexr)en(led $4,807.12 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1J)07 1:5.178.03 

18,045.75 
June  30,  1007,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 290.  79 

July  1,  1907,  balance  unexpended 17,754.90 

July  1,  1907,  outstanding  liabilities 57.08 

July  1,  1907,  balance  available 17,097.88 

July  1,  1907,  amount  covered  by  uncompleted  contracts 14,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 88, 695.00 
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(e)  Elizabeth  River. — This  is  a  small  stream  in  the  eastern  part  of 
New  Jersey  which  discharges  into  the  Arthur  Kill  at  Elizabethport. 
Before  improvement  by  the  United  States  its  width  varied  from  50 
to  90  feet,  and  it  had  a  high-water  depth  of  4  feet  at  the  head  of 
navigation  at  Broad  street,  Elizabeth,  about  2J  miles  above  its  mouth. 

The  original  and  existing  project,  approved  March  3,  1879,  consists 
in  dredging  a  channel  60  feet  wide  and  7  feet  deep  at  mean  high 
water,  at  an  estimated  cost,  revised  in  1881,  of  $43,160.  Reference  to 
examination  and  survey  is  noted  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1905,  page  151. 

The  amount  expended  on  this  work  to  June  30,  1907,  was  $49,- 
951.25,  of  which  $27,000  was  used  for  carrying  out  the  project  and 
$22,951.25  for  maintenance.  About  two-thirds  of  the  work  contem- 
plated under  this  project  has  l)een  completed.  A  channel  7  feet  deep 
at  mean  high  water  and  from  80  to  60  feet  wide  has  been  dredged 
from  the  mouth  to  Bridge  street,  Elizabeth. 

An  allotment  of  $9,784.45  from  consolidated  appropriation,  act  of 
March  2,  1907,  was  made  for  this  improvement  and  will  be  applied 
to  maintenance,  but  work  had  not  been  commenced  at  the  close  of  the 
fiscal  year. 

The  maximum  draft  that  could  be  carried  to  Bridge  street,  Eliza- 
beth, about  one-fourth  mile  from  the  head  of  navigation  at  Broad 
street,  on  June  30,  1907,  was  about  4  feet  at  mean  high  water.  Mean 
range  of  tides:  At  mouth,  4.7  feet;  at  Bridge  street,  Elizabeth,  3.4 
feet. 

The  commerce  of  the  river  is  in  coal,  building  materials,  and  mis- 
cellaneous freights.  It  amounted  to  21,650  tons  in  1895,  to  28,865 
tons  in  1897,  to  29,495  tons  in  1901,  to  40,250  tons  in  1902,  to  37,136 
tons  in  1903,  to  36,336  tons  in  1904,  to  28,887  tons  in  1905,  valued  at 
$247,717,  and  in  1906  to  43,255  tons,  valued  at  $352,784. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  in  freight  rates,  probably  due  to  this  improvement. 

Reports  of  preliminary  examination  and  survey  are  printed  in 
Annual  Reports  of  the  Chief  of  Engineers  for  1895,  page  1011,  and 
1897,  page  1185. 

Details  in  reference  to  this  improvement  may  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  778,  and 
1897,  pages  1134  and  1185.  Map  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  page  1048. 

July  1.  1906,  balance  unexpended $221.87 

Amount  allotted  from  appropriation  by  river  and  liarl)or  act  approved 

March  2,  1907 9,784.45 

10, 006.  32 
June  30,  1907,  amount  expended  during  fl8<^>al  year,  for  maintenance 
of  Improvement  13.12 

July  1,  1907,  balance  unexpended 9,903.20 

July  1.  1907,  amount  covered  by  uncompleted  contracts 8,000.00 

Amount  (estimated)   required  for  completion  of  existing  project 16,160.00 

(/)  Shoal  Ilarhor  and  Compton  Creek, — This  harlx)r  is  on  the 
south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook.  Compton 
Creek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor  is 
inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  G  feet  at 
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mean  low  tide.  The  creek  is  navigable  for  about  1  mile  above  its 
mouth,  where  it  is  crossed  hj  a  railroad  bridge  without  a  draw.  One- 
fourth  of  a  mile  above  its  mouth  it  is  crossed  by  a  highway 
drawbridge. 

The  entrance  to  this  harbor  was  originally  obstructed  by  a  broad 
flat  shoal  on  which  there  was  a  depth  of  less  than  1  foot  at  mean  low 
tide,  the  distance  between  the  deep  water  in  the  creek  and  the  4-foot 
depth  in  the  bay  being  about  one-half  mile. 

The  original  and  existing  project,  adopted  September  19,  1890, 
proposes  a  channel  4  feet  deep  connecting  Compton  Creek  with  Rari- 
tan  Bay,  the  width  to  be  150  feet  in  the  bay  and  75  feet  in  and  near 
the  mouth  of  the  creek,  the  channel  through  Shoal  Harbor  to  be  pro- 
tected by  a  dike  if  necessary,  at  an  estimated  cost  of  $64,130. 

Report  of  examination  and  survey  upon  which  this  project  was 
based  is  printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1884, 
Part  1,  page  770. 

The  amount  expended  to  June  30,  1907,  was  $36,757.37,  of  which 
sum  $17,000  was  applied  to  carrying  out  the  project  and  $19,757.37 
for  maintenance.  About  three-fifths' of  the  dredging  contemplated 
under  this  project  has  been  completed  and  a  4-foot  channel  75  feet 
wide  has  been  dredged  through  Shoal  Harbor,  connecting  Raritan 
Bay  with  Compton  Creek, 

i<"othing  in  turtherance  of  the  project  was  done  during  the  past 
fiscal  year. 

An  allotment  of  $9,750.57  from  consolidated  appropriation,  act  of 
March  2,  1907,  was  made  for  this  improvement  and  will  be  applied 
to  maintenance.  Work  under  this  allotment  had  not  been  commenced 
at  the  close  of  the  fiscal  year. 

The  maximum  draft  that  could  be  carried  June  30, 1906,  in  the  im- 
proved channel  through  Shoal  Harbor  and  Compton  Creek  to  the  draw- 
oridge  was  3^  feet  at  mean  low  water.     Mean  range  of  tides,  4.5  feet. 

The  commerce  of  this  locality  in  farm  and  fish  products,  fertilizers, 
and  general  merchandise  amounted  to  180,000  tons  in  1901,  to  48,790 
tons  in  1902,  to  65,175  tons  in  1903,  to  28,570  tons  in  1904,  to  34,340 
tons  in  1905,  valued  at  $1,198,200,  and  in  1906  to  34,538  tons,  valued 
at  $1,167,920. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  on  coal  freights  of  40  per  cent,  on  manure  from  40 
to  50  per  cent,  and  on  fish  20  per  cent,  as  a  result  of  this  improvement, 
and  it  the  improvement  is  not  continued  the  rates  would  be  very  much 
advanced. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1150.  .  Map  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1050. 

July  1,  1906,  balance  unexpended $657.02 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 9, 750.  57 

10, 407.  59 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 414.39 

July  1,  1907,  balance  unexpended 9,993.20 

July  1,  1907,  amount  covered  by  uncompleted  contracts 8,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 47, 130. 00 
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(g)  Cheeaequake  Creek. — ^This  is  a  small  stream  in  the  eastern  part 
of  New  Jersey  which  discharges  into  Raritan  Bay,  about  2  miles  east 
of  South  Ambov.  Before  improvement  by  the  United  States  the 
available  navigable  depth  in  the  creek  was  1^  feet  at  mean  low  water 
over  the  shoals,  the  distance  from  the  entrance  to  the  upper  limit  of 
navigation  being  3J  miles. 

The  existing  project  was  adopted  June  14, 1880,  and  provided  for  a 
new  outlet,  5  feet  deep,  from  the  creek  into  Baritan  Bay,  at  right 
angles  to  the  shore  line  through  a  beach  which  put  across  the  mouth 
of  the  creek  from  the  right  bank,  and  which  had  forced  the  outlet 
nearly  one-half  mile  to  flie  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  of  stone,  200  feet  apart,  on 
each  side  of  the  dredged  channel ;  the  old  outlet  was  to  be  closed  by  a 
pile  dike,  and  a  channel,  4  feet  deep  and  from  50  to  100  feet  wide,  was 
to  be  dredged  from  the  mouth  to  tne  head  of  navigation,  3^  miles  up 
the  creek.  In  this  distance  two  dikes  were  to  be  built,  and  a  new 
channel  to  be  made  through  the  marsh  was  to  cut  off  a  bend  in  the 
creek.  Stump  Creek,  a  tributary  stream  emptving  into  the  creek  near 
its  mouth,  was  to  be  improved  by  dredging  a  cliannel  50  feet  wide  and 
8  feet  deep. 

The  cost  was  estimated  at  $75,279,  which  was  revised  in  1885  to 
$90,000. 

Reference  to  survey  is  noted  in  the  Annual  Report  of  the  Chief  of 
Eiigineers  for  1905,  page  152. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1907,  was  $45,356.18,  of  which  $40,000  was 
used  in  carrying  out  the  project  and  $5,356.18  in  maintenance.  About 
four-ninths  of  the  work  contemplated  under  this  project  has  been 
completed,  and  the  work  accomplished  consists  of  the  construction 
of  the  two  parallel  stone  jetties  at  the  mouth,  the  dredging  of  a  5-foot 
channel  between  them  connecting  the  creek  with  the  5-foot  curve 
in  Raritan  Bay,  and  the  construction  of  the  pile  dike  closing  the  old 
outlet. 

During  the  past  fiscal  year  1,868  cubic  yards  of  material  was 
dredged  in  restoring  the  channel  for  widths  of  50  to  90  feet  from  the 
end  of  the  jetties,  a  distance  of  alK)ut  800  feet,  to  the  5-foot  curve  in 
Raritan  Bay. 

An  allotment  of  $3,604.%,  from  consolidated  appropriation,  act  of 
March  2,  1907,  was  made  for  the  restoration  of  the  channel.  No 
work  had  been  done  under  this  allotment  at  the  close  of  the  fiscal 
year. 

The  maxinnmi  draft  that  could  be  carried  through  the  mouth  of 
the  creek  on  June  30,  1907,  was  about  4  feet.  Mean  range  of  tides, 
5.1  feet. 

The  commerce  of  the  creek  is  principally  in  fertilizer,  sand,  clay, 
and  farm  produce,  and  amounted  in  1886  to  about  50,000  tons;  ih 
1905  to  45,500  tons,  valued  at  $146,050,  and  in  1906  to  83,648  tons, 
valued  at  $625,000. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
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July  1,  1906,  balance  unexpended $3,569.03 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 3,604.96 

7, 173.  99 

December  27.  1906,  returned  to  Treasury $252.68 

June  30,   1907,  amount  expended  during  fiscal  year,   for 

maintenance  of   improvement 2,925.21 

3, 177.  89 

Julv  1,  1907.  balance  unexpended 3,996.10 

July  1,  1907,  outstanding  liabilities 2.00 

July  1,  1907,  balance  available 3,994.10 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3,400.00 

Amount  (estimated)  required  for  completion  of  existing  project 50,000.00 

CONSOLIDATED. 

July  1,  1900,  balance  unexpended $26,598.08 

Amount  appropriated  by  river  and  hariwr  act  approved  March  2, 1907.     68, 000. 00 

94,  598.  08 

Deceml)er  27,  1906,  returned  to  Treasury $252.68 

June  30,  1907,  amount  expended  during  fls<*al  year,  for 

maintenance  of   improvement 16,847.33 

17,100.01 

July  1,  1907,  balance  unexpended ' 77,498.07 

July  1,  1907,  outstanding  liabilities 442.04 

July  1.  1907,  balance  available . 77,056.03 

July  1,  1907,  amount  covered  by  uncompleted  contracts 62,400.00 

Amount  (estimated)  required  for  completion  of  existing  project 607,472.68 

(See  Appendix  G  5.) 

6,  Shrewsbury  River,  New  Jersey. — This  river  is  a  large  tidal  basin 
in  the  eastern  part  of  New  Jersey,  and  consists  of  two  bays,  each  hav- 
ing an  area  of  about  3  square  miles,  and  known,  respectively,  as  the 
North  Branch  (or  Navesink  River)  and  the  South  Branch,  and  a 
channel  called  the  main  stem,  which  unites  the  two  branches  at  their 
eastern  ends  and  extends  northwardly  to  the  outlet  at  southeast  end 
of  Sandy  Hook  Bay.  The  river  is  navigable  on  the  North  Branch  to 
Red  Bank,  8  miles  from  the  mouth,  where  it  is  crossed  by  three 
bridges  without  draws,  and  on  the  South  Branch  to  Branch  port,  9 
miles  from  the  mouth;  also  to  Little  Silver,  Oceanport,  Parkers 
Creek,  North  Long  Branch,  and  Monmouth  Beach,  on  the  several 
arms  of  the  South  Branch. 

The  part  of  the  river  which  has  been  under  improvement  by  the 
United  States  consists  of  the  main  stem,  the  North  Branch  to  Oceanic, 
6  miles  from  the  mouth,  and  the  South  Branch  to  the  vicinity  of  Sea- 
bright,  about  5^  miles  from  the  mouth.  The  bays  above  Oceanic  and 
Seabright  had  sufficient  water  to  accommodate  navigation. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  was  3i  feet,  and  to  Sea- 
bright,  on  the  South  Branch,  it  was  2^  feet;  the  depth  in  the  main 
stem  was  4  feet.  For  details  see  Annual  Report  of  the  Chief  of 
Engineers  for  1886,  page  756. 
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By  act  of  Congress  of  August  30, 1852,  $1,500  was  appropriated  for 
and  expended  upon  a  survey  to  ascertain  the  extent  of  a  oreak  through 
the  beach  between  the  Shrewsbury  River  and  the  ocean,  but  no  work 
of  improvement  was  begun. 

First  project :  By  act  of  Congress  of  July  11,  1870,  a  survey  of  the 
river  was  ordered.  The  report  on  this  survey  described  a  bar  across 
the  river  nearly  opposite  tne  Navesink  lights  and  four  smaller  bars 
above,  and  recommended  deepening  them  by  dredging,  at  an  esti- 
mated cost  of  $14,000.  The  work  was  completed  under  appropria- 
tions amounting  to  $19,000,  made  in  1871  and  1873,  and  a  new  shoal 
near  Lower  Rocky  Point  was  also  dredffed.  The  dredged  channels 
did  not  long  maintain  the  improved  deptn  (6  feet  at  low  tide). 

Existing  project,  with  modifications:  The  river  and  harbor  act  of 
1875  provided  lor  a  survey  of  the  "  North  and  South  branches  of  the 
Shrewsbury  River,  New  Jersey."  The  project  provided  for  dredging 
at  Upper  and  Lower  Rocky  Point  and  a  training  dike  at  the  entrance 
to  the  North  Branch,  at  a  total  estimated  cost  of  $18,000.  This  sum 
was  appropriated  by  the  river  and  harbor  act  of  1878,  but  before 
beginning  the  work  it  was  decided  to  make  a  new  and  more  detailed 
survey  of  the  river.  This  survev  was  made  in  1878,  and  the  report 
presented  a  plan  for  improving  both  branches  of  the  river  and  main 
stem  to  obtam  a  channel  of  6  feet  depth  at  mean  low  water,  with  a 
width  of  300  feet  in  the  main  stem  and  of  150  feet  in  each  of  the 
branches,  by  dredging  and  constructing  pile  dikes  or  training  walls. 
At  this  time  the  available  depth  in  the  main  stem  was  found  to  be 
5.4  feet  at  mean  low  water,  in  the  North  Branch  3.5  feet,  and  in  the 
South  Branch,  at  the  entrance,  2.6  feet,  practically  suspending  all 
navigation  in  the  latter  channel.  The  plan  was  referred  to  a  Board 
of  Engineers,  and  with  slight  modifications  was  approved  by  it  Feb- 
ruary 12,  1879.  It  provided  for  the  construction  of  seven  pile  dikes 
and  tor  dredging  at  seven  different  shoal  points,  at  a  total  estimated 
cost  of  $142,086.  This  project  was  adopted  March  3,  1879,  when  an 
appropriation  of  $10,000  was  made  for  beginning  work.  No  essential 
modification  of  this  project  has  since  been  made.  Nine  dikes  have 
been  built  and  the  shoals  have  been  dredged  and  redredged  fre- 
quently in  order  to  maintain  the  proposed  depth  of  6  feet.  Owing  to 
the  change  in  diking  and  to  the  cost  of  dredging  being  generally 
greater  than  originally  estimated,  it  was  found  necessary  in  1881, 
1883,  and  1887  to  add  to  the  estimate  for  the  completion  ot  the  whole 
work.  The  existing  project  for  improvement,  therefore,  is  the  proj- 
ect of  1879,  with  the  modifications  indicated  above,  and  proposes  to 
secure  a  channel  of  6  feet  depth  at  mean  low  water,  with  width  of 
300  feet  up  to  tlie  junction  of  the  North  and  South  branches  and 
with  a  width  of  150  feet  in  those  branches,  by  means  of  dredging  and 
diking,  at  an  estimated  cost  (including  appropriation  of  1878  applied 
to  this  project)  of  $234,062. 

The  sum  expended  under  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30, 1907,  was  $336,018.55,  of  which  $195,393.95 
was  n)r  carrying  out  the  project,  $135,624.60  for  maintenance,  and 
$5,000  for  the  survey  made  in  1903.  The  project  is  completed,  dredg- 
ing and  dike  repairs  being  required  for  maintenance  of  channels. 

During  the  past  fiscal  year  dredging  was  in  progress  under  two 
contracts,  both  under  appropriation  of  March  3, 1905, "  for  continuing 
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improvement  and  for  maintenance."  Under  the  first,  which  was  in 
force  at  the  close  of  the  last  fiscal  year,  17,112  cubic  yards  of  material 
was  removed  from  Island  Beach  bar.  Under  the  second,  1,840  cubic 
yards  was  removed  from  Island  Beach  bar,  3,455  cubic  yards  from 
Upper  Crossover,  and  3,216  cubic  yards  from  Reeves  channel.  This 
contract  is  still  in  force. 

The  maximum  draft  that  could  be  carried  Jime  30,  1907,  through- 
out the  limits  of  the  improvement  was  5  feet  at  mean  low  water  in 
channels  not  less  than  50  feet  in  width.  Mean  range  of  tides :  Outer 
bar,  5  feet ;  Highlands  bridge,  3  feet ;  Seabricht  bridge,  1.3  feet. 

The  commerce  of  this  river,  mainly  in  coal,  farm  products,  ferti- 
lizer,  and  general  merchandise,  amounted  in  1889  to  906,000  tons;  in 
1902  to  657,000  tons;  in  1903  to  761,000  tons;  in  1904  to  780,290  tons; 
in  1905  to  1,768,500  tons,  valued  at  $8,215,000,  and  in  1906  to  1,668,500 
tons,  valued  at  $7,235,000.  The  passenger  traffic  is  important,  the 
number  of  people  carried  by  the  I'atten  Line,  South  Branch,  in  1902 
bein^  264,635 ;  m  1903,  277,257 ;  in  1904,  266,157,  and  in  1905,  310,367. 
It  is  proposed  to  apply  the  available  balance  to  maintenance  of  the 
improvement  in  accoraance  with  the  project- 
Further  details  in  reference  to  this  work  may  be  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  page  797,  and 
1900,  page  185. 

Report  upon  survey  of  1852  was  made  in  October,  1853,  and  refer- 
ences to  examinations  and  surveys  may  be  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1905,  pages  153-154. 

Sketches  of  Shrewsbury  River  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1879, 1881, 1882,  1887, 1890, 1891,  1892, 
and  1893,  and  maps  of  the  whole  river  are  printed  in  House  Document 
No.  123,  Fifty-eighth.  Congress,  second  session,  and  in  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  page  1054. 

July  1,  1906,  balance  uuexpended $20,430.42 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907 _     10, 000. 00 

30, 430.  42 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 7,448.97 

July  1,  1907,  balance  unexpended 22,081.45 

July  1,  1907,  outstanding  liabilities 2,249.56 

July  1,  1907,  balance  available 20.731.80 

July  1,  1907,  amount  covered  by  uncompleted  contracts 6,816.92 

(See  Appendix  G  6.) 

7.  Manasquan  River^  New  Jersey. — This  is  a  small  stream  in  the 
eastern  part  of  New  Jersey  which  empties  into  the  Atlantic  Ocean 
about  26  miles  south  of  Sandy  Hook;  in  its  natural  condition  the 
low- water  depth  for  several  miles  above  the  mouth  varied  from  4  to  6 
feet.  The  outlet,  however,  was  obstructed  by  a  shifting  sand  bar,  on 
which  the  depth  did  not  exceed  1\  feet.  After  severe  storms  this 
outlet  was  sometimes  entirely  closed,  remaining  so  until  sufficient 
fresh  water  had  accumulated  m  the  river  above  to  force  an  outlet  into 
the  ocean. 

A  project  for  its  improvement,  adopted  by  the  river  and  harbor 
act  of  March  3, 1879,  based  on  examination  and  survey  as  printed  in 
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Annual  Report  of  the  Chief  of  Engineers  for  1879,  pages  463-466, 
contemplated  obtaining  a  [permanent  outlet  for  the  nver  nearly  at 
right  angles  to  the  shore,  with  a  depth  of  6  feet  at  mean  low  water ; 
also  dredging  a  channel  in  the  lower  river  to  the  same  depth.  The 
estimated  cost  was  $52,120.  Work  was  suspended  in  1883,  after 
three  appropriations,  amounting  to  $39,000,  had  been  expended  on 
the  improvement  in  the  construction  of  two  training  dikes  1,515  and 
475  feet  long,  respectively. 

The  existmg  project,  approved  March  3,  1899,  with  subsequent 
modifications,  which  is  a  modification  of  the  original  project,  contem- 
plates obtaining  an  outlet  6  feet  deep  for  the  river,  and  also  in  deep- 
ening the  channel  just  above  the  mouth  to  the  same  depth,  at  an 
additional  cost  of  $18,300  over  the  amount  expended  and  on  hand, 
making  the  total  estimated  cost  of  the  improvement  $59,300,  to  which 
should  be  added  $1,075  expended  for  maintenance. 

The  amount  expended  to  June  30,  1907,  was  $41,023.36,  of  which 
$39,000  was  used  for  carrying  out  the  project  and  $2,023.36  for  main- 
tenance. 

This  improvepient,  under  present  project,  is  about  half  completed. 

References  to  examinations  and  surveys  of  the  inlet  are  noted  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  1070. 

During  the  past  fiscal  year  no  work  has  been  done  on  this  improve- 
ment. 

The  maximum  draft  that  could  be  carried  June  30,  1907  was  about 
2  feet  at  mean  low  water.     Mean  range  of  tides,  2.4  feet. 

The  commerce  amounts  practically  to  nothing.  The  river  is  used 
principally  by  small  fishing  craft ;  also  by  pleasure  boats  during  the 
summer  season. 

The  improvement  has  not  advanced  to  a  condition  which  would 
affect  the  rates  of  freight.  It  is  stated  that  there  will  be  a  reduction 
when  the  entrance  is  made  navigable. 

It  is  proposed  to  apply  the  available  balance  to  the  maintenance 
of  the  improvement. 

Detailed  descriptions  of  this  improvement  and  histories  of  the 
work  and  maps  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1880,  Fart  1,  pages  547-556;  1882,  Part  1,  page  701; 
1898,  page  1070,  and  1905,  page  1056. 

.Tilly  1,  100<).  balance  unexpended $4,9d5.29 

June  .30,  1007.  amount  exiK»nded  during  fiscal  year,  for  maintenance  of 
improvement 18.  06 

July  1.  11)07,  balance  unexi)ended 4,076.64 

Amount  (estimate<l)   rtHiuired  for  completion  of  existing  project 14,375.00 

(See  Appendix  G  7.) 

S.  Removing  sunken  vessels  or  era  ft  ohstrkieting  or  endangerina 
navigation. —  {a)  Wreek  of  wooden  hulk  in  Raritan  Bay^  near  Lorn- 
lavd^  N,  J, — This  wreck  was  found  to  be  a  sunken  hulk,  just  awash  at 
low  tide  and  a  menace  to  navigation.  It  has  been  partially  blown  to 
pieces,  but  has  not  as  yet  been  wholly  removed. 

(h)  ^Vre('h  of  eanal  boat  ''Geo,  IL  N otter  "  in  Kill  van  Kull,  N.  Y. 
and  N.  J, — This  wreck,  loaded  with  soft  coal,  was  found  to  h^  sunk 
in  water  30  feet  deep  and  a  dangerous  obstruction  to  navigation.  The 
wreck  and  cargo  were  removed  and  disposed  of  on  February  16. 
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Pieces  of  the  stern  still  remaining  were  removed  and  disposed  of  on 
J'ebruary  21.  The  amount  expended  for  the  removal  oi  this  wreck 
was  $677.78. 

(See  Appendix  G  8.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  OF  3IARCH  3,  1905. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  approved  March  3,  1905,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pur- 
suant to  law,  and  were  transmitted  to  Congress  and  printed  in  docu- 
ments as  indicated : 

i.  Preliminary  examination  of  Atlantic  Highlands^  New  Jersey^ 
with  a  view  to  the  location  of  a  breakwater. — Report  dated  April  13, 
1900,  is  printed  in  House  Document  No.  85,  Fifty-ninth  Congress, 
second  session.  It  is  not  deemed  advisable  for  the  United  States  to 
undertake  this  improvement. 

2.  Preliminary  exam,ination  of  New  York  Bay  from.  Kill  van  Kull 
to  a  point  in  the  vicinity  of  Bedloe  {Liberty)  Island  west  of  Bobbins 
reef  light-house^  with  a  view  to  a  21-foot  channel  of  su-fficient 
width, — Report  dated  April  25,  1906,  is  printed  in  House  Document 
No.  273,  Fifty-ninth  Congress,  second  session.  It  is  not  deemed 
advisable  to  undertake  this  improvement. 

3.  Preliminary  examination  and  plan  and  estimate  of  cost  of  im- 
provement of  Old  South  River ^  New  Jersey, — Reports  dated  January 
27  and  December  6,  1906,  are  printed  in  House  Document  No.  335, 
Fifty-ninth  Congress,  second  session.  A  plan  for  improvement,  at  an 
estimated  cost  oi  $20,908.80,  is  presented. 

4.  Preliminary  examination  and  survey  of  channel  in  Newark  Bay^ 
New  Jersey^  ana  Kill  van  Kull^  north  of  Shooters  Island  to  the  exist- 
ing channel  near  Comer  Stake  lighty  including  the  reef  at  Bergen 
Point  light,  with  a  view  to  obtaining  a  depth  of  16  feet, — Reports 
dated  January  26  and  December  6,  1906,  are  printed  in  House  Docu- 
ment No.  337,  Fifty-ninth  Congress,  second  session,  and  a  plan  for 
improvement  at  an  estimated  cost  of  $280,115,  with  $5,000  annually 
for  maintenance  after  completion,  is  presented. 

5.  Preliminary  examination  and  survey  of  Newark  Bay  and  Pas- 
saic River,  New  Jersey,  from,  Staten  Island  Sound  to  the  Montclair 
and  Greenwood  Lake  Railroad  bridge,  with  a  view  to  providing  in- 
creased depth  and  width, — Reports  dated  January  18  and  December 
28,  1906,  are  printed  in  House  Document  No.  441,  Fifty-ninth  Con- 
gress, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  $1,216,775,  approximately,  is  presented. 

IMPROVEMENT  OF  DELAWARE  RIVER.  NEW  JERSEY,  PENNSYLVANIA, 
AND  DELAWARE.  AND  OF  CERTAIN  WORKS  IN  DELAWARE  BAY, 
DELAWARE. 

This  district  was  in  the  charge  of  Maj.  J.  C.  Sanford,  Corps  of 
Engineers,  from  July  1, 1906,  to  April  22,  1907,  and  from  June  25  to 
June  80,  1907,  and  in  the  temporary  charge  of  Maj.  C.  A.  F.  Flagler, 
Corps  of  Engineers,  from  April  22  to  June  25    1907.     Division 


176  REPORT   OF   THE    CHIEF   OF   ENGINEERS,  XJ.  S.  ABMT. 

engineer,  Col.  Amos  Stickney,  Corps  of  Engineers,  to  June  4,  1907, 
and  Col.  D.  W.  Lockwood,  Corps  of  Engineers,  since  June  4,  1907- 

1,  Delaware  River.  New  Jersey  and  Pennsylvania. — Trenton,  the 
head  of  natural  and  actual  navigation  of  the  Delaware  River,  is 
about  30  miles  above  the  upper  end  of  the  port  of  Philadelphia.  In 
its  original  condition  this  stretch  of  river  was  obstructed  by  several 
shoals.  Between  Bordentown  and  Trenton,  a  distance  of  about  5 
miles,  a  narrow  and  circuitous  channel  existed  which  carried  only 
from  3  to  6  feet  at  mean  low  water.  At  Kinkora  bar,  about  9  miles 
below  Trenton,  there  was  a  shoal  carrying  7^  feet,  and  at  Fivemile 
bar,  opposite  the  upper  part  of  Philadelphia,  a  shoal  crossed  the 
Pennsylvania  channel  carrying  only  3  to  4  feet  at  mean  low  water. 
There  was,  however,  a  depth  of  13  feet  past  Fivemile  bar  in  the 
New  Jersey  channel  south  of  Petty  Island. 

Below  ^Philadelphia  the  river  in  its  original  condition  presented 
obstructions  at  Mifflin  bar  which  reduced  the  depth  at  mean*  low  water 
to  17  feet,  at  Schooner  ledge  and  Cherry  Island  flats  to  18  feet,  at 
Bulkhead  shoal  and  Baker  shoal  to  about  20  feet,  and  at  Duck  Creek 
flats  to  about  20  feet.  The  lower  end  of  Duck  Creek  flats  is  56  miles 
below  Philadelphia. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  reliev- 
ing commerce  from  the  obstructions  which  exist  in  the  upper  9  miles 
of  the  river  and  toward  deepening  the  channels  across  Perriwig  and 
Kinkora  bars. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Philadel- 
phia and  the  bay  were  confined  to  dredging,  except  at  Schooner  ledge, 
where  solid  rock  was  removed.  The  work  was  done  under  appropria- 
tions for  special  localities,  and  also  under  general  appropriations  for 
the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineei*s,  convened  by  direction  of  the  Secretary  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  River  and  Bay,  recommended,  in  a  project 
dated  January  23,  1885,  and  adopted  in  that  year,  the  formation  of 
a  ship  channel  from  a  point  opposite  Philadelphia  and  about  mid- 
way between  the  American  Ship  Building  Company's  yard  and  the 
Gas  Trust  wharf  to  deep  water  in  Delaware  6ay,  having  a  least 
depth  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water.  The 
formation  of  such  a  channel  was  to  be  obtained,  except  at  Schooner 
ledge,  where  rock  would  have  to  be  removed,  by  regulating  the  tidal 
flow  oy  means  of  dikes,  with  recourse  to  dredging  where  necessary, 
as  an  aid  to  such  contracting  and  regulating  works. 

The  estimated  cost  of  obtaining  a  channel  of  the  above  dimensions 
was  about  $2,425,000,  which  covered  the  estimated  cost  of  the  perma- 
nent improvement  of  the  Delaware  River  between  the  upper  part  of 
Philadelphia  and  deep  water  in  the  bay.  The  annual  cost  or  main- 
tenance was  estimated  at  10  per  cent  of  the  original  cost  for  dredging 
and  1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  did 
not  include  the  improvement  of  Phihidelphia  Harbor,  which  was  a 
separate  project. 

In  the  river  and  harbor  act  approved  March  3,  1899,  Congress 
adopted  a  new  project  for  the  improvement  of  the  river,  providing 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  frcmi 


RIVER    AND    HARBOR    IMPROVEMENTS.  177 

Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885.  At  the  time  of  adoption  of  the  new  project  the  26-foot  channel, 
with  widths  varying  from  200  to  600  feet,  had  been  formed  from  the 
upper  part  of  Philadelphia  Harbor  to  the  bay,  except  at  the  follow- 
ing-named localities:  Tinicum  Island  shoal,  depth  from  23.6  feet  to 
26  feet  over  a  distance  of  about  4,200  feet;  above  Schooner  ledge, 
depth  from  24  feet  to  26  feet  over  a  distance  of  about  4,800  feet; 
from  below  Marcushook  to  Bellevue,  depth  from  23  to  26  feet  over  a 
distance  of  about  13,500  feet.  These  distances  are  measured  on  the 
range  lines.  The  distances  measured  between  the  26-foot  curves  on 
the  lines  of  deepest  water  were  much  shorter. 

Part  of  the  26-foot  channel  above  Marcushook,  Pa.,  was  dredged 
by  the  city  of  Philadelphia  under  the  supervision  of  this  office,  with 
money  appropriated  by  the  city  of  Philadelphia. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
channel  6  feet  deep  at  mean  low  water  through  Perriwig  bar,  a  depth 
of  7  feet  in  the  eastern  channel  at  Bordentown,  a  channel  8J  feet  deep 
through  Kinkora  bar,  and  a  channel  26  feet  deep  over  the  whole  width 
through  Fivemile  bar. 

The  total  amount  expended  on  the  26-foot  project  since  its  adop- 
tion, in  1885,  was  $1,532,688.81,  of  which  about  $200,000  is  estimated 
to  have  been  applied  to  maintenance.  In  addition  to  this  expenditure 
the  following  sums  were  expended  since  the  adoption  of  the  26-foot 
channel,  in  1885,  on  special  localities  on  the  river  under  appropriations 
made  for  the  purpose : 

Channel  across  Smiths  Island  bar,  between  Philadelphia,  Pa.,  and 

Camden.  N.  J $30,000.00 

Between  the  upper  part  of  Philadelphia,  Pa.,  and  Trenton.  N.  J 37, 500. 00 

Rebuilding  and  enlarging  dilte  at  junction  of  Schuylkill  and  Delaware 

rivers 3,000.00 

Removing  roclt  ledge  opposite  Petty  Island (>9,463.  26 

Expenses  of  Board  of  Engineer  officers  on  project  for  channel  30  feet 
deep  and  600  feet  wide 7,000.00 

Total 146,963.26 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30,  1907,  under  appropriations  for  special 
localities  and  the  general  river  improvement,  not  including  Philadel- 
phia Harbor,  was  $7,968,202.70,  of  which  $124,500  was  expended  on 
the  part  of  the  river  between  Trenton  and  Philadelphia  and  $8,710.17 
for  maintenance. 

Work  under  the  existing  project  was  commenced  under  an  appro- 
priation of  $300,000  contamed  in  the  river  and  harbor  act  of  March 
3,  1899,  and  has  been  prosecuted  under  this  and  subsequent  acts. 
Under  the  provisions  or  this  act  $69,463.26  was  applied  to  the  im- 
provement of  the  river  between  Trenton  and  Christian  street,  $7,000 
to  the  expenses  of  the  Board  of  Engineer  officers  on  project  for  a 
30-foot  channel,  and  the  balance,  $223,636.74,  under  the  existing 
project. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated  the 
sum  of  $600,000  for  continuing  this  improvement  under  the  existing 
general  project,  and  authorized  the  letting  of  a  contract  or  contracts 
to  the  extent  of  $2,400,000  additional.    Tne  work  completed  during 
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the  fiscal  year  ending  June  30,  1905,  under  the  contracts  entered 
into  and  by  the  operation  of  the  plant  belonging  to  the  United  States, 
was  done  under  tiiis  authority.  The  entire  amount  authorized  by  the 
act  to  be  contracted  for  was  appropriated. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
the  sum  of  $500,000  for  continuing  this  improvement  under  the  exist* 
ing  general  project,  and  authorized  the  letting  of  a  contract  or  con- 
tracts to  the  extent  of  $1,000,000  additional.  The  work  in  progress 
during  the  past  fiscal  year  was  done  under  this  authority. 

The  sundry  civil  act  approved  June  30, 1906,  appropriated  the  sum 
of  $1,000,000  for  continuing  the  improvement  in  completion  of  this 
contract  authorization. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated 
the  sum  of  $895,000  for  completing  this  improvement  and  authorized 
the  letting  of  contracts  to  the  extent  of  $500,000  additional  for  main- 
tenance of  the  dredged  channel,  this  amount  (yet  to  be  appropriated) 
to  be  available,  however,  for  use  in  completion  of  the  project. 

Of  this  appropriation  the  sum  of  $40,000  is  to  be  applied  to  main- 
tenance of  the  dredged  waterway  in  Philadelphia  Harbor  abare 
Christian  street,  Philadelphia. 

Up  to  the  close  of  the  nscal  year  ending  June  30,  1907,  the  sum  of 
$4,936,550.63  was  expended  on  the  work  of  the  existing  project  in 
surveys,  in  dredging  at  Duck  Creek  flats.  Baker  shoal,  Salem  Gove 
flats.  Deep  Water  Point,  Cherry  Island  flats.  Schooner  ledge  rock 
area,  Tinicum  and  Mifflin  bar  shoals,  and  in  the  construction  of  bulk-- 
heads  for  the  reception  of  dredged  material  and  to  act  as  training 
walls  to  direct  the  currents.  • 

At  Baker  shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  30,627  linear  feet  of  structure.  At  Cherry  Island 
flats  the  work  of  bulkhead  construction  has  resulted  in  the  completion 
of  4,535  linear  feet  of  structure.  The  work  of  dredging  under  the 
30-foot  project  resulted  in  the  formation  of  a  channel  30  feet  deep 
at  mean  low  water,  about  20,500  feet  long,  and  with  an  average  width 
of  600  feet  through  the  upper  part  of  Baker  shoal;  a  channel  of  the 
same  depth,  with  length  of  43,000  feet,  and  600  feet  in  width  through 
Duck  Creek  flat  shoal,  and  a  channel  of  the  same  depth  and  600  feet 
in  width  for  a  distance  of  12,500  feet  through  Salem  Cove  flats  shoal. 
The  work  of  dredging  through  the  shoals  oetween  Finns  Point  and 
(he  south  line  of  Pennsylvania,  in  section  3,  subsections  A  and  B,  sec- 
tion 4,  subsections  A  and  B,  and  section  5,  subsection  A,  has  resulted 
in  the  formation  of  a  channel  30  feet  deep  at  mean  low  water,  about 
70,200  feet  long,  and  with  a  width  of  from  240  to  550  feet.  The 
channel  throu^  Tinicum  Island  flats,  Mifflin  bar,  and  the  shoal 
opposite  Port  Kichmond  has  been  deepened  and  improved  by  Govern- 
ment dredges. 

The  work  of  rock  removal  at  Schooner  ledge  is  now  about  60  per 
cent  completed. 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low  water 
on  June  30,  1907,  over  the  ^hoalest  part  of  the  river  below  Phila- 
delphia was  about  23.1  feet  on  center  line  of  channel  on  the  Schooner 
ledge  light-house  range  opposite  Chester,  Pa.  The  dredging  of  this 
part  of  the  channel  to  30  feet  depth  has  recently  been  begun. 
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It  is  proposed  to  apply  the  available  and  authorized  funds  to  com- 
pletion of  the  project  and  maintenance  of  the  dredged  channel.  This 
will  include  widening  of  the  channel  beyond  600  feet  at  the  bends 
below  Philadelphia,  as  well  as  dredging  in  subsections  3A,  SB,  4A, 
4B,  and  5A  to  obtain  the  project  width,  completion  of  rock  removal 
at  Schooner  ledge,  and  surveys,  engineering  and  office  expenses  under 
the  general  project,  the  work  to  be  done  by  contract  or  by  hired  labor 
and  Government  plant,  as  may  be  to  the  best  interest  of  the  United 
States. 

In  1905  the  State  of  Pennsylvania  and  the  city  of  Philadelphia 
appropriated  sums  aggregating  $750,000  to  be  expended  in  accordance 
with  the  general  project  on  that  part  of  the  river  between  the  south 
line  of  Pennsvlvania  and  the  city  of  Philadelphia.  This  money  is  to 
be  expended  by  the  city  of  Philadelphia,  and  the  work  to  be  done  is 
to  be  under  the  supervision  of  the  United  States  engineer  officer  in 
charge  of  the  improvement. 

Under  date  oi  July  27,  1906,  the  United  States  entered  into  an 
agreement  with  the  city  of  Philadelphia  whereby  Government  plant 
should  be  placed  on  the  work  in  sections  7  and  8  and  operated  under 
the  direction  of  this  office ;  all  cost  of  the  work  to  be  paid  by  the  city 
of  Philadelphia.  The  city  further  entered  into  a  contract  with  the 
American  Dredging  Company,  under  date  of  October  27,  1906,  for 
the  dredging  of  the  entire  channel  to  full  width  and  depth  in  sections 
6A,  6B,  and  9  for  a  lump  sum  in  each  case. 

Work  under  the  above  agreement  with  Government  plant  in  sec- 
tions 7  and  8  has  resulted  in  a  channel  through  Tinicum  Island  flats 
29  to  30  feet  deep  and  from  130  to  600  feet  in  width,  and  a  similar 
channel  through  Mifflin  bar  shoal  varying  in  width  from  280  to  600 
feet. 

The  contract  dredging  has  resulted  so  far  in  a  channel  of-  the 
required  depth  and  wndtn  of  600  feet  in  subsection  6A  and  of  50  to 
250  feet  in  subsection  6B. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
ment at  8,433,276  tons;  total,  11,356,270  tons.  For  1906  the  total  for- 
eign freight  movement  was  estimated  at  5,533,930  tons  and  the  total 
domestic  freight  movement  at  20,577,117  tons;  total,  26,111,047  tons. 

During  the  past  fiscal  year  the  following  sums  were  derived  from 
the  sources  stated  and  credited  to  the  appropriation  for  this  im- 
provement : 

On  account  of  U.  S.  dredge  Delaware,  for  services  in  the  Wilmington, 

N.  C,  district $1,303.87 

On  account  of  sales  of  United  States  property 660.00 

On  account  of  sales  of  blueprints 11.  98 

Total 1,975.85 
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COMMEBCIAL   STATISTICS. 


The  following  statement  c-oncerning  the  foreign  eouimeree  of  the  Delaware 
River  for  the  years  ending  Decenil)er  31,  1905  and  1906.  is  compiled  from  the 
reiK)rt8  of  the  board  of  trade  of  the  city  of  Philadelphia : 


Articles. 


IMPORTK. 


Clay 

Drugs  and  chemicals 

Hemp,  jute,  flax,  and  their  fabrics 

Iron,  manufactured 

Iron  ore 


Sugar 

Miscellaneous. 


Total. 


EXPORTS. 


Coal 

Grain  and  flour 

Petroleum  and  products 
Miscellaneous 


1906. 


TbiM. 

68,719 

118, 104 

81.000 

20,790 

299,841 

252.118 

684.670 


1906. 


Tons. 

'2i3.'266 

31,236 

68,S33 

377,241 

265,067 

787,808 


1.366,245       1,732.985 


I 


749.900  ' 
366,692  I 
1,242,824 
909,023 


642.249 

843,019 

1,209,642 

1,606.065 


Total I    8.267,439  .    8,800,995 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of 
the  Delaware  River  for  the  years  ending  December  31,  1905  and  1906,  has  been 
compiled  from  returns  made  by  shippers,  consignees,  and  carriers : 


Chemicals 

Coal  ...., 

Lumber 

Sand 

Miscellaneous. 


Article?. 


ARRIVALS. 


Tons. 


1905. 


1906. 


104.038 

611,218 

90:),  068 

1.779,712 

5, 147. 104 


Total 8,545,135 


DEPARTIRI-X 


Chemicals 

Coal 

Fertilizers 

Iron,  manufactured. 
Miscellaneous 


Total 


103,572 

7.694,946 

94.878 

76,646 

4.286,315 


1'2,206,752 


Value. 


$1,142,055 

1.761,918 

9,310.59H 

961.912 

799,318,529 


815,480,007 


2, 598, 496 

80,402.184 

l,68«-.,274 

2, 192. 994 

622,028,619 


658,808,567 


Tons. 


161,818 

617,089 

857,718 

2.052,441 

4,656,566 


8,848,627 


Value. 


•3.794,174 

2.286.895 

13,6A2,oC28 

1,888.878 

670,781.019 


691,802,989 


79,644 

7,780,548 

110,931 

76,289 
4,281,183 


12,228,490 


2.191,711 

27,206,621 

2.885,920 

2,549,882 

686,039,298 


620,828,882 
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July  1,  1906,  balance  unexpended $1,194,625.75 

June  30,  1907,  credited  to  appropriation  during  fiscal  year:  Sales 
of  condemned  property,  $660;  sales  of  blueprints,  $11.98;  ac- 
count services  of  U.  S.  dredge  Delaware  in  Wilmington.  N.  C, 

district  $1,303.87;  total 1,975.85 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 895,000.00 


2, 091,  601.  60 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1,049,633.28 

For  maintenance  of  improvement 8.  710. 17 

1.058,343.45 


July  1,  1907.  balance  unexpended 1,033,258.15 

July  1,  1907,  outstanding  liabilities 90,613.26 


July  1,  1907,  balance  available 942.644.89 


July  1,  1907.  amount  covered  by  uncompleted  contracts 200.  774.  80 

Amount  (estimated)  required  for  completion  of  existing  project—      500,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.'50.  1909,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1.  1907 500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  HI.) 

2,  Perriwig  har^  Delaware  River. — The  project  for  this  improve- 
ment was  adopted  March  2, 1907,  and  proviaes  lor  dredging  a  channel 
7  feet  deep  at  mean  low  water  with  a  bottom  width  of  200  feet,  in 
three  straight  stretches  through  Perriwig  bar,  at  estimated  cost  of 
$50,000.  This  sum  was  appropriated  in  the  river  and  harbor  act  of 
March  2,  1907,  for  completing  the  improvement. 

During  the  past  fiscal  year  a  new  survey  was  made  of  the  locality, 
and  specifications  were  prepared  with  the  view  to  advertising  for 
proposals  for  the  work  to  be  done.  In  this  work  to  the  close  of  the 
3^ear  the  sum  of  $530.29  had  been  expended. 

The  plan  of  improvement  is  printed  in  House  Document  No.  852, 
Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  acU  approved  March  2, 1907-  $50, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement 530. 29 

July  1,  1907,  balance  unexpended 49,409.71 

(See  Appendix  H  2.) 

3,  Harbor  between  Philadelphia^  Pa,^  and  Camden^  N.  J. — The 
project  for  this  improvement  was  adopted  in  1888,  and  was  com- 
pleted in  1898  at  a  total  cost  of  $3,934,912.76.  The  final  report  upon 
completion  of  the  work  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1899,  page  1330. 

The  commercial  statistics  pertaining  to  this  harbor  are  included  in 
the  statistics  accompanying  the  report  for  the  improvement  of  Dela- 
ware River. 

Under  date  of  April  6,  1906,  the  Secretary  of  War  allotted  the  sum 
of  $10,000  from  the  emergency  appropriation  of  $300,000,  carried  by 
the  river  and  harbor  act  approved  March  3,  1905,  for  the  restoration 


182  BEPOBT   OP   THE   CHIEP   OP   ENGINBEB8,  V*  B.  ABMT. 

of  channels  or  river  and  harbor  improvements  heretofore  established 
or  made  by  the  Government,  to  be  applied  to  removal,  bv  dred^n^,  of 
shoal  places  within  the  limits  of  the  channel  previously  dre^gea  by 
the  United  States  under  the  completed  project  for  the  improvement 
of  this  harbor.  These  shoal  places  were  found  to  exist  in  the  channel 
of  the  harbor  at  localities  lying  principally  between  Allegheny  avenue 
and  Moore  street,  Philadelphia.  The  $10,000  was  for  expenditure  in 
dredging  a  portion  of  this  shoaling  by  the  use  of  the  U.  S.  dredge 
Delaware^  constructed  for  w^ork  on  the  Delaware  River. 

This  work  was  completed  in  July,  1906,  by  the  U.  S.  dredge 
Delaware  in  the  removal  of  10,968  cubic  yards  of  material.  In 
the  fiscal  year  1906  this  dredge  removed  98,432  cubic  yards,  mak- 
ing the  total  quantity  of  material  removed  under  the  allotment 
109,400  cubic  yards,  which  was  pumped  ashore  at  Mifflin  bar  bv  the 
United  States  rehandling  machme  Cataract,  The  total  cost  or  this 
work  to  June  30,  1907,  was  $9,977.27.  The  sum  of  $7.06,  remaining 
from  the  allotment  w^as  redeposited  to  the  credit  of  the  appropriation. 

It  is  understood  that  the  appropriation  made  in  the  nver  and  har- 
bor act  approved  March  2,  1907,  and  the  additional  amount  author- 
ized by  the  same  act  for  improving  Delaware  River,  New  Jersey, 
Pennsylvania,  and  Delaware,  completing  improvement,  is  available 
for  maintenance  of  the  previously  dredged  channel  along  the  Phila- 
delphia water  front  above  Christian  street. 

July  1,  1906,  balance  unexpende<l  from  allotment  of  $10,000  from  ap- 
propriation for  emergencies  in  river  and  harbor  worlcs,  act  of  March 

3.  1905 $7,292.70 

June  30.  1907,  amount  exi)ende<l  during;  fiscal  year : 

For  maintenance  of  improvement $7,  2<59.  97 

Returned  to  Treasury 7.06 

7,277.03 

July  1,  1907,  balance  unexpended 15.67 

July  1,  1907,  outstanding  liabilities 15.67 

(See  Appendix  H  3.) 

4,  Ice  harhor  at  Marcushook^  Pa. — In  1785  the  Commonwe^th  of 
Pennsylvania  built  two  wharves  upon  crib  piers  at  Marcushook  for 
the  convenience  of  commerce.  In  1829  an  appropriation  was  made 
by  Congress  for  repairing  the  piers  and  improving  the  harbor. 

In  ISfJG  a  project  was  adopted  for  a  harbor  in  Delaware  River  to 
protect  vessels  against  moving  ice.  The  old  work  at  Marcushook 
was  utilized  as  far  as  possible.  The  amount  expended  from  1866  to 
June  30,  1907,  was  $213,9G2.4G.  Since  1899  all  expenditures  have 
been  for  repairs  and  maintenance.  The  last  amount  appropriated 
for  the  work  was  $5,000,  by  act  of  Septembi^r  19, 1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one-half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean 
low  water.  The  protection  consists  of  the  old  landing  piers  and 
seven  detached  piers,  having  foundations  of  wooden  cribs  filled  with 
stone,  the  superstructures  being  faced  with  cut  stone.  The  detached 
piers  app(»ar  to  be  in  good  condition. 

During  the  past  fiscal  year  no  work  was  in  progress. 

Rules  for  the  use  of  the  landing  piers  were  approved  by  the  Actijog 
Secretary  of  War  under  date  of  April  29, 1904. 
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July  1,  1906,  balance  unexpended $37.54 

July  1,  1907,  balance  unexpended 37.54 

(See  Appendix  H  4.) 

5,  Iron  pier  in  Delaware  Bay^  near  Lewes,  Del. — The  original  proj- 
ect for  this  work  proposed  the  construction  of  a  landing  pier  about 
1,700  feet  in  length,  extending  from  the  shore  south  of  the  break- 
water into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles,  sur- 
mounted by  a  timber  superstructure.  The  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  work  done  to  June  30,  1890,  resulted  in  the  construction  of 
1,155  linear  feet  of  pier  21  feet  in  width  and  646  linear  feet  42  feet 
in  width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the 
outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water. 
Since  construction  the  pier  has  been  repaired  and  cared  for  by  the 
United  States. 

The  total  expenditures  to  June  30,  1907,  were  $385,339.40.  Of  this 
amount,  $27,000  was  applied  to  the  maintenance  of  the  improvement. 

The  right  to  use  the  pier  for  railway  purposes,  granted  in  the  act 
of  July  15,  1870,  has  never  been  exercised,  and  doubtless  never  will 
be,  as  the  pier  has  not  sufficient  strength  to  support  the  weight  of 
modern  freight  engines.  It  is  therefore  impossible  to  obtain  any 
assistance  from  the  railroad  company  in  maintaining  and  repairing 
the  structure. 

During  the  past  fiscal  year  no  work  was  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  the  Government  engi- 
neer, light-house,  and  quarantine  services.  It  is  of  very  great  value 
to  vessels  frequenting  the  breakwater  harbor  in  winter,  when  the 
harbor  is  packed  with  floating  ice,  rendering  the  anchorage  danger- 
ous.    At  such  times  vessels  eagerly  seek  its  shelter  and  protection. 

It  is  proposed  to  hold  the  available  balance  of  $820.60  for  main- 
tenance ana  repairs  as  needed. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

July  1,  1906,  balance  unexpended $820.60 

July  1,  1907,  balance  unexpended 820.60 

(See  Appendix  H  5.) 

6.  Delaware  Breakwater,  Delaware, — The  final  report  of  the  local 
officer  upon  this  work  was  submitted  June  19,  1899,  and  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  1346. 

The  depths  m  the  protected  anchorage  vary  from  11^  to  18  feet  at 
mean  low  water,  and  the  harbor  is  available  for  vessels  drawing  up  to 
about  16  feet. 

The  amount  expended  on  this  work  up  to  June  30,  1907,  was 
$2,807,479.06.  No  portion  of  this  amount  nas  been  applied  to  main- 
tenance. 

During  the  fiscal  year  ending  June  30,  1903,  a  survey  of  the  break- 
water harbor  was  completed  as  a  part  of  a  survey  of  the  national 
harbor  of  refuge. 

The  mean  range  of  tide  is  4.5  feet. 

It  is  proposed  to  reserve  the  available  balance  of  $875.64  for  repairs 
to  the  breaWater  and  for  surveys  and  examinations  of  the  work. 
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July  1,  1906,  balance  unexpended $875.64 

July  1,  1907,  balance  unexpended 875.64 

(See  Appendix  H  6.) 

7.  Harbor  of  refuge^  Delaware  Bay^  Delaware. — ^The  project  for  the 
construction  of  this  harbor,  which  was  adopted  and  provided  for 
under  the  continuous-contract  system  in  the  river  and  harbor  act  of 
June  3,  1896,  includes  the  construction  of  a  breakwater  on  the  line  of 
least  depth  along  the  eastern  branch  of  the  shoal  known  as  the 
"  Shears,"  and  the  construction  of  a  row  of  ice  piers  across  the  upper 
end  of  the  harbor  to  protect  it  from  ice  descending  the  bay,  at  a  total 
cost  not  to  exceed  $4,665,000. 

No  expenditures  were  made  on  this  improvement  previous  to  June 
30, 1896. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1907,  $2,238,205.94 
had  been  expended  in  the  construction  of  the  breakwater  and  ice 
piers. 

No  part  of  this  amount  was  applied  to  the  maintenance  of  the 
work. 

During  the  fiscal  year  ending  June  30,  1904,  the  sum  of  $338.43 
was  expended  on  a  survey  made  of  the  harbor. 

The  breakwater  was  completed  on  December  11,  1901.  The  super- 
structure of  the  breakwater  has  a  length  of  7,950  feet  and  the  sub- 
structure a  length  of  8,040  feet,  measured  on  the  low-water  line. 

A  project  for  the  construction  of  10  ice  piers  was  submitted  on 
April  5  and  approved  April  23,  1900.  This  work  was  commenced 
during  the  fiscal  year  ending  June  30,  1901,  and  completed  November 
22,  1902.  Seventy-one  thousand  three  hundred  tons  of  stone  was 
deposited  in  the  work. 

A  project  for  the  construction  of  additional  ice  piers  was  submitted 
under  date  of  June  7  and  approved  June  30,  1902.  Work  under  this 
project  was  begun  August  4,  1902,  and  completed  June  19,  1903. 
Thirty-seven  thousand  six  hundred  and  seventy-three  tons  of  stone 
was  deposited,  completing  5  ice  piers. 

A  report  was  submitted  under  date  of  November  19,  1902,  contain- 
ing project  and  estimates  for  further  protection  of  the  harbor.  A 
further  report  on  this  subject,  containing  a  detailed  project  and  esti- 
mate of  cost  of  the  proposed  extension  of  the  breakwater  at  this 
harbor,  was  submitted  under  date  of  November  14,  1903.  Both 
reports  and  the  recommendations  of  the  Board  of  Engineers  for 
Rivers  and  Harbors  are  published  in  House  Document  No.  548,  Fifty- 
eighth  Congress,  second  session,  and  also  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  pages  1215-1225. 

It  is  proposed  to  reserve  the  available  balance  of  $1,128.66  for 
repairs  and  surveys  and  examinations  of  the  work. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  locaticm. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes 
of  Chesapeake  Bay  (the  ocean  entrance  for  the  ports  of  Baltimore, 
Norfolk,  and  Newport  News) ,  and  is  therefore  an  especially  conven- 
ient port  of  call  for  the  entire  commerce  of  the  North  Atlantic  coast. 
It  is  now  largely  used  by  vessels  awaiting  orders  to  ports  for  discharge 
or  loading.  During  the  vear  ending  December  31,  1905,  1,013  vessels 
(not  including  small  craft)  called  at  this  harbor. 
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By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  greatly  increased,  not  only  as  a  port  of  call  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  the  assurance  of  finding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  page  1216.  A  map  is  printed  in 
House  Executive  Document  No.  112,  Fifty -second  Congress,  first 
session. 

The  mean  range  of  tide  is  4.5  feet. 

July  1,  1006.  balance  unexpended $1,128.66 

July  1,  1907,  balance  unexpended 1,128.66 

(See  Appendix  H  7.) 

8,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, —  (a)  Wreck  of  barge  Alice  in  Delaware  River  near 
Tinicum  Island, — This  wreck  was  considered  an  obstruction  to  navi- 
gation ;  its  removal  was  authorized  on  June  30, 1904.  The  wreck  has 
not  yet  been  removed.  It  is  proposed  to  do  the  work  of  removal  by 
the  use  of  plant  belonging  to  the  Uuited  States. 

(b)  Wreck  of  a  ponton  in  the  eastern  channel  of  the  Delaware 
River  off  Gloucester^  N,  J, — This  wreck  being  considered  a  dangerous 
obstruction  to  navigation,  its  removal  was  authorized  under  date  of 
February  23,  1906.  Sealed  proposals  for  its  removal  were  received 
and  opened  on  March  12,  190G,  but  rejected,  the  prices  being  con- 
sidered too  high.  It  was  therefore  decided  to  remove  it  with  Govern- 
ment plant,  which  work  was  completed  August  9,  1906.  The  total 
cost  or  its  removal  was  $457.01. 

{c)  Wreck  of  unknown  canal  boat  in  Delaware  River  at  New 
Castle^  Del, — This  wreck  being  considered  a  dangerous  obstruction  to 
navigation,  its  removal  was  authorized  under  date  of  June  20,  1906. 
The  removal  of  this  wreck  by  contract  was  completed  July  21,  1906. 
The  total  cost  of  removal  wa.s  $385.05. 

{d)  Wreck  of  schooner  Hampton  in  Delaware  Bay  off  Fortesque 
Beach^  New  Jersey, — This  wreck  being  considered  a  dangerous  ob- 
struction to  navigation,  removal  was  authorized  under  date  of  August 
2,  1906.  The  work  of  removal  by  contract  was  completed  September 
28,  1906,  at  a  total  cost  of  $399.83. 

The  total  amount  expended  during  the  past  fiscal  year  upon  removal 
of  wrecks  was  $1,264.08. 

(See  Appendix  H  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  SOUTHERN  NEW  JER- 
SEY AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  DELAWARE. 

This  district  was  in  the  charge  of  Maj.  C.  A.  F.  Flagler,  Corps  of 
Engineers.  Division  engineer.  Col.  Amos  Stickney,  Corps  of  Engi- 
neers, to  June  4, 1907,  and  Col.  D.  W.  Lockwood,  Corps  of  Engineers, 
since  that  date. 

1,  Rancocas  River ^  New  Jersey. — The  Rancocas  River  is  a  tributary 
of  the  Delaware  River,  its  mouth  being  about  11  miles  above  the 
Pennsylvania  Railroad  terminal  and  ferry  at  Camden,  N.  J. 
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Ia  itA  oHjeriiial  coodition  the  mmimum  depth  was  4|  feel  mt  metn 
low  vjitipr  frofij  the  jiUiCtiorj  of  the  forks  near  Centeitoo  to  its  month, 
a  dLrftauce  of  7§  mile*.  Above  CeDtertoD  the  depth  oo  the  Moont 
Holly  Branch,  a  distance  of  ^  miletf^.  was  geDerally  about  3^  feet 
From  the  forks  to  Moores  Landing,  the  bead  of  narigatioD  oo  the 
Lumberton  Branch,  a  diirtance  of  3.0  miles,  the  low>water  depth  orer 
hlioal  places  was  3  feet.  The  mean  range  of  tides  at  CentertOD  is 
about  5  fe«t. 

Tlie  original  project,  which  was  adopted  by  Congress  in  the  act  of 
Karch  3.  1S%1.  proposed  the  formation,  by  a  dike  at  Coates  bar,  and 
dre^lging  el?* where,  of  a  channel  from  L'^O  to  if()0  feet  wide  and  6  feet 
deep  at  mean  low  water  from  the  mouth  to  Centerton  and  thenoe  to 
Mount  Holly,  a  channel  5  feet  deep.  Operations  under  this  project 
wtf-re  carriwl  on  from  ISSl  to  1S^^5.  and  were  directed  to  the  fbmuition 
of  a  low-wat/fr  channel  100  feet  wide  and  ♦"»  feet  deep  from  the  mouth 
Up  Centerton  and  50  feet  wide  and  5  feet  deep  for  a  distance  of  about 
If  miles  alxive  Centerton. 

An  appropriation  of  $2,000  for  this  river,  made  in  the  act  of  June 
3.  l^W,  was  n-Tjuin-d  by  the  act  to  be  expended  in  the  improvenEient 
of  the  I^uml^rton  Branch  and  was  applied  in  the  fiscal  year  1898  to 
dreilging,  and  an  appropriation  of  $2,000  made  in  the  river  and  harbor 
act  of  March  *4.  1^1^>,  wa?-  likewise  reciuired  to  be  expended  in  the 
Lumberton  Branch  and  was  applied  to  dredging. 

The  river  and  harlxjr  act  of  June  13.  U*0-2.  appropriated  $3,000  for 
ccintinuin^  the  improvement  of  the  Lumberton  Branch,  and  with  this 
appropriation  contraction  works,  consisting  of  low  wing  dams,  were 
built  and  plawd  in  1003  at  points  along  the  river  where  the  channel 
had  JK*en  dredged  and  had  refilled. 

No  work  was  done  during  the  pasi:  fiscal  year. 

The  amount  exrx*nde<I  on  this  improvement  to  June  30,  1907,  is 
$44,479.45,  of  which  $<>,071>.24  was  on  the  Lumberton  Branch.  No 
part  of  th<»s<?  exixfuditures  was  for  maintenance. 

The  maximum  draft  tliat  could  l)e  carried  Jime  30.  1907,  at  mean 
low  water,  civer  the  ^hoalest  part  of  the  river  lx»tween  the  motith  and 
the  "  P\>rks  *'  and  Centerton,  was  5  feet. 

It  has  \h^*u  impracticable  to  ascertain  what  direct  effect  the  im- 
provement of  the  eliannel  has  had  upon  freight  rates  or  the  extent  of 
the  rommerep  during  the  past  vear.  For  1003  the  commerce  reported 
was  402.071  tons,  valued  at  $0!G34,5r)0. 

July  1.  UKK;.  Imlnn<*<*  u!H'XIk»ii(I<s1   _        __      .  .    _.   S20.  76 

July  1,  VMn,  htiUiut-i' \mt'X\H»tuUH\ _ 20l  76 

(See  Appendix  II.) 

2,  Cooper  Creeks  Sew  Jei^ney. — This  creek  enters  the  Delaware 
River  in  the  citv  of  Camden,  just  above  Cooi)er  Point.  It  was  navi- 
gable at  mean  Ingh  water  for  a  distance  of  9  miles  from  its  mouth  for 
vesscfls  drawing  5  feet,  and  for  the  first  5  miles  for  vessels  of  llj  feet 
draft.  The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet  For 
a  distance  of  IJ  miles  from  the  mouth  the  width  of  the  stream  aver- 
aged alK>ut  80  feet  at  low  water  and  alK)ut  120  feet  Iwtween  the  banks, 
and  the  channel  in  its  original  condition  had  a  depth  at  mean  hig^ 
water  of  from  12  to  15  feet,  except  at  one  place  where  the  depth  was 
\)i  feet. 
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The  project  for  this  improvement  was  adopted  in  the  river  and 
harbor  act  of  June  3, 1896,  and  is  printed  in  the  Annual 'Report  of  the 
Chief  of  Engineers  for  1895,  page  1102.  It  provides  for  the  forma- 
tion, by  dredging,  of  a  channel  70  feet  wide  at  Dottom  and  18  feet  deep 
at  mean  hiM  water  from  the  mouth  of  the  creek  to  Browning's 
Chemical  Works  and  a  channel  of  the  same  dimensions  through  the 
bar  just  outside  the  mouth — in  all,  a  distance  of  about  9,000  feet. 
The  estimated  cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  as  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
Government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

During  the  fiscal  year  ending  June  30,  1897,  the  sum  of  $2,600  was 
expended  in  rebuilding  the  dike  at  Woodbury  Creek  referred  to,  and 
in  1898-99  the  channel  in  Cooper  Creek  was  dredged.  This  dredg- 
ing resulted  in  the  formation  of  a  channel  extending  from  the  mouth 
to  the  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet  wide,  except 
at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet  deep  at  mean 
high  water  (12  feet  at  mean  low  water).  At  State  street  the  depth 
made  was  only  14  to  15  feet  on  account  of  a  city  water  main  crossmg 
the  stream  at  that  depth.  Further  operations  were  suspended  to 
await  the  lowering  of  this  pipe,  which  was  contemplated  by  the  city. 
To  meet  the  wants  of  the  traffic  in  the  creek  the  channel  was  dredged 
in  1906  between  the  State  Street  Bridge  and  the  12-foot  contour  in 
the  Delaware  River  to  a  depth  of  12  feet  at  mean  low  water  and  a 
width  of  70  feet. 

It  is  proposed  to  complete  the  improvement  to  the  extent  of  the 
funds  available  as  soon  as  the  city  or  Camden  removes  or  lowers  the 
water  pipe  at  State  street.  Under  a  contract  made  by  the  city,  oper- 
ations for  lowering  the  pipe  are  to  begin  in  the  early  part  of  July, 
1907. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  water  over  the  shoalest  part  of  the  channel  was  12  feet  from 
the  Delaware  River  to  State  Street  Bridge,  thence  7  feet  to  the  Cam- 
den Iron  Works,  and  thence  5  feet  to  Browning's  Chemical  Works. 

The  amount  expended  to  June  30,  1907,  is  $30,970.76,  exclusive  of 
the  $2,500  expended  in  rebuilding  the  dike  at  Woodbury  Creek.  Of 
this  amount  $5,294.66  was  for  maintenance. 

It  has  been  impracticable  to  procure  complete  commercial  statistics, 
but  so  far  as  received  the  total  tonnage  of  receipts  and  shipments  on 
the  creek  for  the  calendar  year  ending  December  31,  1906,  was 
264,539,  valued  at  $2,165,412. 

The  effect  of  the  improvement  made  in  this  stream  on  freight  rates 
is  that  it  has  reduced  the  rates  by  permitting  larger  vessels  to  be 
secured  for  long  voyages,  which  was  formerly  impossible.  The  rail- 
road rates  to  points  in  the  United  States  east  of  Cape  Cod  are  25  per 
cent  higher  than  by  water. 

July  1,  190G,  balance  unexpended $8,602.20 

June  30,  1007,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 5,  072.  96 

July  1,  1907.  balance  unexpended 3,529.24 

Amount  (eHtimated)  required  for  completion  of  existing  project 5,  072.  96 

(See  Appendix  12.) 


lib. 
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S.  Mantua  Creek^  New  Jersey. — Mantua  Creek  is  a  stream  flowing 
into  the  Delaware  River  at  a  point  about  10  miles  below  the  terminal 
and  ferry  of  the  Pennsylvania  Railroad  at  Camden,  N.  J. 

In  its  original  condition  it  was  navigable  at  high  water  for  a  dis- 
tance of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the 
I.  P.  Thomas  &  Sons  Company  for  vessels  of  13  feet  draft ;  thence  3 J 
miles  farther,  to  Paulsboro,  for  vessels  drawing  9  feet;  thence  3 J  miles 
to  Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  being  the 
head  of  steam  navigation ;  thence  4.1  miles  to  Mantua,  11 J  miles  aoove 
the  mouth,  small  boats  and  barges  of  3  to  4  feet  draft  passed  up  on 
the  tide.  The  navigable  portion  is  generally  bordered  by  low  ground, 
protected  from  overflow  by  earthen  banks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  was  much  obstructed  by  bars, 
sharp  bends,  and  the  upper  portion  by  stumps  and  overhanging  trees. 
The  stream,  on  account  of  its  flat  watershed,  is  subject  to  only  mod- 
erate freshets,  which  seldom  exceed  2  to  3  feet  above  tide  water.  The 
range  of  tide  is  6  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet 
at  Berkley,  and  2  feet  at  Mantua,  which  is  the  head  of  navigation. 
The  low-water  width  near  the  mouth  averaged  160  feet,  decreasing 
to  about  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreased 
to  88  feet  at  Parkers  Landing,  and  near  Mantua  to  50  feet. 

The  approved  project  for  the  improvement,  which  was  adopted  by 
Congress  m  river  and  harbor  act  or  March  3,  1899,  contemplates  the 
dredging  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
from  the  12-foot  contour  in  the  Delaware  River,  through  the  marsh  to 
the  phosphate  works,  a  distance  of  2,200  feet ;  thence  80  feet  wide  on 
the  bottom  and  8  feet  deep  to  Paulsboro,  6,300  feet,  making  a  chan- 
nel nearly  direct  by  cutting  off  three  bends ;  thence  to  Parkers  Land- 
ing, near  Berkley,  3  miles,  with  one  cut-off  60  feet  wide  and  7  feet 
deep ;  and  the  dredging  of  a  cut-off  350  feet  long,  50  feet  wide,  and  3 
feet  deep,  9,000  feet  above  Berkley ;  also  the  removal  of  overhanging 
trees  above  Berkley  and  the  construction  of  jetties  on  both  sides  at 
the  mouth  of  the  creek.  The  estimated  cost  of  this  improvement  is 
$145,030.  Such  lands  and  rights  as  were  considered  necessary  for  the 
cut-offs  were  purchased  in  September,  1900,  at  a  cost  of  $8,000.  Dur- 
ing the  fiscal  year  ending  June  30, 1901,  the  channel  between  the  phos- 
phate works  and  Paulsboro  was  dredged  to  the  project  dimensions  and 
the  three  cut-offs  made  as  planned,  and  between  November,  1903,  and 
JanuaiT,  1905,  a  channel  12  feet  deep  at  mean  low  water  was  dredged 
direct  irom  the  12-foot  contour  in  the  Delaware  River  to  the  phos- 
phate works,  cutting  off  the  old  mouth,  the  width  made  being  110  feet 
across  the  flats  and  100  feet  at  the  upper  and  lower  ends  of  this 
dredging. 

Work  for  the  protection  of  the  channel  at  the  new  mouth  to  the 
extent  of  the  available  funds  was  begun  on  November  8, 1906,  under  a 
contract  for  jetty  and  dike  construction,  and  to  the  end  of  the  fiscal 
year  307  linear  feet  of  jetty  had  been  built  on  the  east  side  of  the 
entrance  to  the  creek  and  301  feet  on  the  west  side;  also  186  feet  of 
dike  to  close  a  gap  in  the  bank  of  dredged  material,  just  inside  of  the 
entrance. 

The  amount  expended  on  the  improvement  to  June  30,  1907,  is 
$69,599.68,  of  whicn  $56,599.68  is  on  tne  present  project.    No  expendi- 
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ture  has  yet  been  made  for  maintenance.  About  three-fifths  of  the 
work  on  the  project  remains  to  be  done. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $34,450 
for  continuing  the  improvement  and  authorized  a  sufficient  amount 
thereof  to  be  applied  to  the  construction  of  a  dike  to  close  the  old 
mouth  of  the  creek.  These  funds  it  is  proposed  to  applv  to  the  com- 
pletion of  the  jetties  and  the  construction  of  the  dike  referred  to,  and 
thereafter  to  redredge  the  channel  where  needed  with  the  funds 
remaining  on  hand.  Proposals  for  the  jetty  and  dike  construction 
were  opened  on  June  21,  1907,  and  contract  awarded.  It  is  expected 
that  the  work  will  be  begun  shortly. 

The  maximum  draft  that  could  be  carried  on  June  30, 1907,  at  mean 
low  water  over  the  shoalest  part  of  the  creek  under  improvement  was 
10  feet  to  the  phosphate  works,  thence  5^  feet  to  Paulsboro,  and 
thence  2^  feet  to  Parkers  Landing. 

The  receipts  and  shipments  for  the  calendar  year  1906  are  reported 
to  have  been  240,220  tons,  valued  at  $984,700. 

The  improvement  of  Mantua  Creek  is  reported  to  have  reduced 
freight  rates  on  car  floats  by  fully  25  per  cent,  and  has  greatly  facil- 
itated shipments. 

July  1,  1906,  balance  unexpended $15,564.54 

Amount  appropriated  by  river  and  barbor  act  approved  March  2, 1907_     34, 450. 00 

50, 014.  54 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         12, 164.  22 

July  1,  1907,  balance  unexpended 37,850.32 

July  1,  1907,  outstanding  liabilities 2,400.00 

July  1,  1907,  balance  available 35,450.32 

July  1,  1907,  amount  covered  by  uncompleted  contracts 650.00 

Amount  (estimated)  required  for  completion  of  existing  project 50,580.00 

(See  Appendix  I  3.) 

4.  Raccoon  Creek^  New  Jersey. — ^This  creek  rises  in  Gloucester 
County,  flows  in  a  northwesterly  direction,  and  empties  into  the 
Delaware  River  at  a  point  nearly  opposite  MarcushooK,  Pa.  A  pre- 
liminary examination  and  survey  01  Raccoon  Creek  was  made  in 
1899,  and  a  report,  with  estimated  cost  of  improvement,  is  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  1590-1598. 

It  was  navigable  at  high  water  for  a  distance  of  three-fourths 
mile  above  its  mouth  to  Bridgeport  for  vessels  of  9  feet  draft,  thence 
3J  miles  farther  to  Springer's  wharf  for  vessels  drawing  7  feet,  and 
thence  4J  miles  to  Swedesboro.  the  head  of  steam  navigation  for 
boats  and  barges  having  a  drart  of  4  feet.  Above  Swedesboro  the 
stream  was  narrow,  shoal,  and  very  crooked.  The  navigable  por- 
tion, when  it  left  fast  land,  wound  through  meadows  lying  2  or  3  feet 
above  low  water,  which,  except  for  the  2  miles  immediately  below 
Swedesboro,  were  generally  protected  from  overflow  by  revetted 
earthen  banks.  Navigation  was  much  obstructed  by  bars  and  a  few 
sharp  bends. 

The  range  of  tide  varies  from  6  feet  at  the  confluence  with  the 
Delaware  River  to  4.9  feet  at  Swedesboro,  where  it  is  considerably 
influenced  by  winds  and  freshets. 
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The  approved  project,  adopted  by  river  and  harbor  act  of  June  13, 
1902,  proposes  the  lormation  of  a  dredged  channel  7  feet  deep  and 
75  feet  in  width  at  mean  low  water  from  the  mouth  for  a  distance 
of  1}  miles  to  Brid^port,  thence  a  channel  of  the  same  depth  and 
CO  feet  wide  to  Springer's  wharf,  and  thence  a  channel  5  feet  deep 
at  mean  low  water  and  40  feet  in  width  to  the  head  of  navintion 
at  Swedesboro,  9^  miles  from  its  mouth,  together  with  the  widening 
of  the  channel  around  sharp  bends,  at  an  estimated  cost  of  $102,135. 
That  act  appropriated  $15,000,  and  Ijetween  August,  1903,  and 
March,  1904,  a  continuous  channel  was  dredged  from  the  mouth  of 
the  creek  to  the  highway  bridge  at  Bridgeport  and  thenoe  acrosB 
Springers  bar.    The  length  improved  was  about  5  miles. 

With  an  appropriation  of  $15,000  in  1905,  the  channel  between  the 
Delaware  River  and  Springer's  wharf  was  redredged  to  the  project 
dimensions,  and  above  the  latter  point  the  channel  was  dredsed  to  a 
depth  of  5  feet  at  mean  low  water  and  a  width  of  40  feet  to  the  head 
of  navigation  at  Swedesboro.  This  completed  about  three*fourths 
of  the  project. 

No  work  has  been  done  on  the  improvement  during  the  past  fiscal 
year.  The  disbursements  were  for  outstanding  liabilities  and  exam- 
inations. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $15,000 
for  continuing  the  improvement  and  for  maintenance,  and  authorized 
a  sufficient  amount  thereof  to  be  applied  to  the  making  of  a  cut-off 
at  Molonox  shoal,  with  the  proviso  that  no  expenditure  shall  be  made 
thereon  until  the  land  needed  therefor  shall  have  been  deeded  to  the 
United  States  free  of  expense. 

A  project  for  the  expenditure  of  the  appropriation  has  been  ap- 
proved. This  provides  for  making  the  proposed  cut-off  and  redredg- 
mg  the  channel  where  it  has  shoaled  to  its  project  dimensions  from 
the  Delaware  River  to  Swedesboro,  and  this  work  is  to  be  under- 
taken as  soon  as  title  is  secured  to  the  land  required  for  the  cut-off. 
Negotiations  therefor  are  now  in  progress. 

The  amount  oxj>ended  on  the  improvement  to  June  30,  1907,  is 
$22,785.43,  of  which  $2,539.78  was  for  maintenance.  This  is  exclu- 
sive of  $757.23  exi)i»n(led  in  1882  for  an  examination  under  the  river 
and  hari)<)r  act  of  August  2,  1882. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water,  over  the  shoale^st  part  of  the  creek,  was  7  feet  from  Dela- 
ware Bay  to  Springer's  and  thence  5  feet  to  Swedesboro. 

The  improvement  of  the  stream  has  so  far  had  no  marked  effect 
upon  freight  rates,  as  sufficient  time  has  not  elapsed  since  the  dredg^- 
ing  was  extended  to  Swedesboro.  Bulky  freight  by  water,  however, 
costs  only  alx)ut  half  that  by  rail. 

The  commerce  of  the  creek  during  the  calendar  year  1906,  as  re- 
ported, was  188,864  tons,  valued  at  $1,995,880. 

The  present  project  as  estimated  is  complete  except  as  to  widening 
at  bends  and  the  (!onstruction  of  the  cut-off  at  Molonox  shoal,  but  the 
execution  of  the  work  has  improved  the  stream  by  increasing  the  tidal. 
range  in  th(»  upper  waters  about  1  foot.  To  effect  the  provisions 
of  tne  project  it  is  therefore  necessary  to  do  additional  dredging  to 
secure  the  low-water  depth  provided. 
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July  1,  1906,  balance  unexpended $10,400.78 

Amount  api)ropriated  by  river  and  harbor  act  approved  March  2, 1907-     15, 000. 00 

25, 400.  78 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $653.66 

For  maintenance  of  improvement 289.78 

943.44 

July  1,  1907,  balance  unexpended 24,457.34 

Amount  (estimated)  required  for  completion  of  existing  project 57, 135. 06 

(See  Appendix  14.) 

5.  Salem  River^  New  Jersey, — In  1872  the  upper  part  of  this  river 
was  separated  from  the  lower  part  by  a  dam  and  was  connected  with 
the  Delaware  River  by  a  canal  forming  two  independent  streams  with 
mouths  about  10  miles  apart. 

Prior  to  the  adoption  of  the  present  project  $17,209.34  had  been 
expended  on  improvement  of  this  stream,  of  which  $10,000  was  ap- 
plied to  work  in  Salem  Cove,  at  the  natural  mouth  below  Salem,  with 
which  a  channel  8  feet  deep  and  100  feet  wide  at  low  water  was 
obtained,  and  $7,209.34  to  improvement  of  the  upper  river  in  the 
formation  of  a  channel  6  feet  deep  and  50  feet  wide  at  mean  low 
water  up  to  Hoxies  Landing. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  is  for  improvement  of  the  loiver  river  below 
Salem  by  dredging  a  channel  100  feet  wide  and  9  feet  deep  at  mean 
low  water,  amplitying  at  the  bends  so  as  to  permit  the  passage  of 
vessels  200  feet  long  from  Delaware  River  up  to  the  highway  bridge 
over  Little  Salem  Creek,  including  the  removal  of  the  stony  bars  m 
front  of  the  city  wharves  and  at  the  bend  above  the  brickyard.  The 
estimated  cost  of  this  work,  as  given  by  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  report  of  January  16,  1907,  is  $29,000. 

The  amount  expended  on  the  existing  project  to  June  30,  1907,  is 
$318.79. 

Report  of  survey  on  which  the  present  project  is  based  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1245, 
and  report  thereon  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
is  printed  in  River  and  Harbor  Committee  Document  No.  12,  Fifty- 
ninth  Congress,  second  session. 

Amount  appropriated  hy  river  and  iiarljor  act  approved  March  2, 1907-  $29, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  worlcs  of  Im- 
provement    318. 79 

July  1,  1907,  balance  unexpended 28,681.21 

(See  Appendix  I  5.) 

6.  Alloway  Creek.,  New  Jersey. — This  is  a  tidal  tributary  of  the 
Delaware  River,  flowing  westerly  in  the  southwestern  part  of  New 
Jersey,  its  mouth  being  about  50  miles  below  Camden,  N.  J.  In  its 
ori^nal  condition  the  creek  was  obstructed  between  its  mouth  and 
Qumton,  a  distance  of  about  10  miles,  by  shoal  areas  in  the  upper  half 
of  the  stream,  which  reduced  the  low- water  depths  to  from  1.3  to  4 
feet.  The  mean  range  of  tide  is  6  feet  at  the  mouth  and  4  feet  at 
Quinton,  the  head  of  navigation. 
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The  original  project  of  1889  proposed  the  formation  by  dred^ng 
of  a  channel  6  feet  deep  at  mean  low  water  and  60  feet  wide  from 
Quinton  to  a  point  about  1,000  feet  above  upper  Hancock  Brid^; 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  "  The  Square,''  where  the  work  was  to  be  supplemented  by 
a  dike.  At  a  locality  known  as  the  "  Canal,"  in  addition  to  a  chan- 
nel of  the  last-named  dimensions,  the  width  of  the  stream  was  to  be 
increased  to  about  150  feet  between  its  low-water  lines.  The  project 
w^s  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  xorined 
by  a  single  row  of  piles  above  upper  Hancock  Bridge.  This  modifi- 
cation did  not  increase  the  original  estimated  cost  of  the  work,  which 
is  $25,000. 

At  the  close  of  the  fiscal  year  ending  June  30,  1900,  $18,000  had 
been  expended  in  dredging  and  in  dike  construction.  Channels  from 
40  to  75  feet  wide  and  6  feet  deep  at  mean  low  water  had  been  dredged 
at  various  localities,  and  dikes  300  and  404  feet  in  length,  respectively, 
had  been  constructed  at  "'  The  Square  "  and  above  upper  Hanco^ 
Bridge. 

In  1903,  with  the  $3,000  appropriated  by  the  river  and  harbor  act 
of  Jime  13,  1902,  the  channel  w^as  dredged  at  various  points  between 
the  upper  end  of  a  shoal  just  above  Hancock  Bridge  and  a  point 
about  3  miles  below,  forming  a  continuous  channel  6  feet  deep  at 
mean  low^  water  and  60  feet  wide  between  the  points  named. 

With  an  appropriation  of  $3,000  in  1905  dredging  was  done  with 
a  hired  dredge,  resulting  in  a  channel  not  less  than  75  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  mouth  of  the  creek  to  a 
point  about  one-half  mile  below  the  highway  bridge  at  Hancocks,  a 
distance  of  4.92  miles.  This  completed  about  three-fifths  of  the 
project. 

No  work  was  done  during  the  past  fiscal  year. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $5,000 
for  continuing  improvement  and  maintenance,  and  authorized  a 
sufficient  amount  thereof  to  be  applied  to  the  construction  of  a  cut-off 
at  Fosters  Bottle,  with  the  proviso  that  no  expenditure  shall  be  made 
thereon  until  all  land  needed  for  such  cut-off  shall  be  deeded  to  the 
United  States  free  of  expense*. 

A  project  for  the  expenditure  of  this  appropriation  under  the 
conditions  of  the  law  has  Ikhmi  approved  by  the  Chief  of  Engineers, 
and  at  the  (!lose  of  the  fiscal  year  work  thereon  is  awaiting  the  result 
of  negotiati(ms  for  the  acquisition  of  the  land  needed  for  the  pro- 
posed cut-off. 

The  ainoinit  expended  on  the  improvement  to  June  30,  1907,  is 
$23,558.87,  of  which  $7,()r)4.85  was  for  maintenance. 

The  maximum  draft  that  could  he  carried  on  June  80,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  lo<*ality  under  improvement  to 
Quint(m  was  5  f(H»t. 

The  commerce  of  the  cnM»k  consists  of  mis<Tllaneous  articles,  such 
as  coal,  sand,  lumber,  agricultural  products,  etc.  The  tonnage  for  the 
calendar  year  VM)i\  was  57,t)()8,  valued  at  $1,1(>l>J50. 

The  freight  rates  are  n*ported  to  hav<»  been  lowered  by  reason  of  the 
improvement  of  the  creek,  but  to  what  «»xt(»nt  is  not  stated.  Larger 
lx)ats  are  enabled  to  <'nter  and  depart,  and  shipments  have  been  facili- 
tated very  much  by  avoiding  delays  in  waiting  for  tides. 
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July  1,  1906,  balance  unexpendetl —    $500.24 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  5, 000. 00 

5, 509.  24 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement G2.  61 

July  1,  1907,  balance  unexpended 5, 446.  63 

Amount  (estimated)  required  for  completion  of  existing  project 200.00 

(See  Appendix  16.) 

7.  Cohansey  River^  New  Jersey, — In  its  original  condition  this  river 
or  creek  was  navigable  to  Bridgeton,  19  miles  above  the  mouth, 
through  a  tortuous  channel  of  ample  depth.  The  obstructions  to 
navigation  were  found  at  Bridgeton,  where  the  city  gas  and  water 
mains  were  laid  at  a  depth  of  only  4  feet  below  low  water,  and  at  the 
mouth,  where  the  river  discharged  into  Delaware  Bay  across  a  soft 
mud  bar  without  any  well-defined  channel.  At  Bridgeton  there  is  a 
fixed  bridge  known  as  the  Nail  Works  Bridge,  and  just  above  the 
bridge  is  a  milldam  which  limits  the  tidal  flow  of  the  stream. 

Prior  to  adoption  of  the  present  project  $36,000  had  l^een  expended 
in  dredging  a  channel  7  feet  deep  at  mean  low  water  70  to  90  feet 
wide  to  the  Broad  Street  Bridge,  40  feet  wide  above  to  the  Commerce 
Street  Bridge,  thence  4  feet  deep  to  the  Nail  Works  Bridge. 

The  present  project  is  a  new  one.  It  was  adopted  in  the  river  and 
harbor  act  of  March  2,  1907,  and  provides  for  dredging  a  cut  100  feet 
wide  and  7  feet  deep  at  mean  low  water  at  the  mouth,  and  for  dredg- 
ing a  channel  to  the  same  depth  in  the  river  from  Stony  Point  to  the 
Nail  Works  Bridge,  the  widths  to  be  100  feet  to  Broad  Street  Bridge, 
thence  75  feet  to  the  Commerce  Street  Bridge,  and  thence  60  feet  to 
the  Nail  Works  Bridge,  at  an  estimated  cost  of  $55,800,  which  is  the 
amount  appropriated.  The  range  of  tides  at  Bridgeton  is  nearly  7 
feet,  which  is  practically  all  the  present  available  depth  along  the 
wharves  of  that  town. 

To  June  30,  1907,  $31.22  had  been  expended  on  the  existing  project. 

The  commerce,  which  was  very  large  for  years  prior  to  1884,  was 
only  about  16,800  tons  in  1906,  as  reported,  owing  to  the  deterioration 
of  the  channel. 

On  June  26,  1907,  proposals  for  the  dredging  required  in  the  river 
were  opened,  and  at  the  close  of  the  fiscal  year  award  of  contract 
thereon  was  under  consideration. 

No  work  can  be  done  at  the  mouth  until  title  has  been  secured  to  a 
tract  of  land  needed  for  a  cut-off.  Negotiations  for  the  transfer  to 
the  United  States  of  this  land  free  of  cost  are  now  in  progress  and 
may  be  consummated  soon. 

The  existing  project  is  printed  in  House  Document  No.  645,  Fifty- 
ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  i?55,  800. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     31. 22 

July  1.   1007,  balance  unexpended 55,708.78 

(See  Appendix  I  7.) 
ENQ  1907 13 
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8.  Tuckerton  Creek,  \ew  Jersey. — This  is  a  tidal  stream  flowing 
into  Little  Egg  Harbor,  on  the  Atlantic  coast,  northeast  of  Atlantic 
City.  A  preliminary  examination  and  survey  of  the  creek  were 
made,  ancl  a  report  reconunending  its  improvement  is  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  1612—1615. 

The  original  low-water  depth  at  Tuckerton,  the  head  of  naviga- 
tion, was  15  inches,  which  increased  gradually  to  4  feet  at  the  mouth 
of  the  creek,  a  distance  of  2  miles.  From  the  mouth  of  the  creek 
across  the  flats  to  Gaunts  Point,  seven-eighths  of  a  mile,  the  low-water 
depths  were^  2  to  2i  feet.  The  mean  tidal  range  is  2J  feet.  The 
project,  adopted  by  the  river  and  harbor  act  of  June  13,  1902,  con- 
templates the  drecfging  of  a  channel  0  feet  deep  at  mean  low  water 
and  80  feet  wide  from  daunts  Point,  seven-eighths  of  a  mile,  to  the 
mouth  of  the  creek;  thence  a  channel  of  the  same  depth  and  75  feet 
wide,  1  mile,  to  Parkers  Landing:  thence  a  channel  of  the  same  depth 
and  00  feet  wide,  five-eighths  of  a  mile  farther,  to  West  Tuckerton 
lianding;  thence  a  channel  5  feet  deep  at  mean  low  water  and  60 
feet  wide  for  three-eighths  of  a  mile  to  just  above  Scow  Landing, 
and  thence  a  channel  8  feet  deep  at  mean  low  water  and  40  feet  wide 
for  one-eighth  of  a  mile  to  the  milldam  at  Tuckerton,  together  with 
the  widening  of  the  channel  at  sharp  bends;  the  channel  across  the 
cove  l:)et\veen  the  mouth  of  the  creek  and  Oyster  Bed  Point  to  be 
supplemented,  if  necessary,  by  a  n^vetment  wall  along  its  northern 
side.  The  estimated  cost  of  the  work,  including  contingencies,  is 
$01,380.  Under  authority  contained  in  the  river  and  harbor  act  of 
March  3,  11)05,  the  Secretary  of  War  authorized  the  location  of  the 
channel  at  the  mouth  to  l)e  changed  so  as  to  lead  it  in  a  south-south- 
east direction  directly  to  the  deep  water  at  the  head  of  Marchelder 
channel  instead  of  to  Gaunts  Point. 

The  act  of  June  i:^,  11)02,  ai)propriated  $12,000,  and  with  this 
approi)riation  the  channel  was  dredged,  between  May,  1903,  and  Feb- 
ruary, 1004,  from  a  point  five-eighths  of  a  mile  above  the  mouth  to 
the  milldam  at  Tuckerton,  and  with  $12,000  appropriated  in  1905 
the  channel  was  dredged  to  the  i)roject  widths  from  the  mouth  of  the 
river  to  a  i)()int  2,100  fcvt  below  the  milldam  at  Tuckerton,  the  depth 
made  being  <>  feet  at  mean  low  water,  except  the  upper  581  feet,  which 
was  dredged  to  r>  feet  at  mean  low  water.  This  completed  about  one- 
half  of  the  project. 

Xo  work  has  lx»en  done  on  the  improvement  during  the  past  fiscal 
year. 

The  river  and  harbor  act  of  March  2,  1007,  appropriated  $12,000 
for  continuing  the  improvement  and  a  project  for  its  exi>enditure  has 
lx»en  approved.  This  provides  for  the  completion  of  the  project  in 
the  upi)er  part  of  the  creek  and  the  removal  of  some  shoals  below, 
and  for  dredging  the  cut  at  the  mouth  to  deep  water  at  the  head  or 
Marchelder  channel.  The  work,  howevei-,  is  suspended  on  account 
of  certain  oyster  beds  which  lie  in  the  path  of  the  proposed  channeL 
It  is  understood  that  the  leases  given  by  authorities  of  the  State  of 
New  Jei*s(\v  will  expire  in  August  of  this  year.  With  this  obstacle 
removed,  it  is  probable  that  the  work  on  tlie  channel  will  be  under 
wav  in  the  course  of  a  few  months. 

1'he  amount  expended  on  this  improvement  to  June  30,  1907,  was 
$23,757.77,  of  which  $2,(X)G  was  for  maintenance.  About  one-half  of 
project  has  been  completed. 
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The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  water  over  the  shoalest  part  of  the  improvement  was  2| 
feet  over  the  jflats  at  the  mouth,  5  feet  thence  to  West  Tuckerton 
Landing,  and  2^  feet  thence  to  the  milldam. 

The  connnerce  reported  for  the  calendar  year  1906  is  3,230  tons, 
valued  at  $917,585. 

The  improvement  of  Tuckerton  Creek  is  not  yet  sufficiently  ad- 
vanced to  show  any  material  decrease  in  freight  rates.  Shipments 
from  distant  points  have,  however,  been  increased  and  facilitated, 
although  lumber-laden  vessels  still  are  obliged  to  await  tides  at  the 
flats  at  the  mouth  to  enter  the  creek. 

As  the  project  progresses  it  is  believed  that  cost  of  maintenance  will 
decrease. 

July  1,  1906,  balance  unexpended $248.23 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 11K)7_   12,  (XK).  00 

12,  248.  23 
June  30,  1907,  amount  expendeil  during  fiscal  year,  for  maintenance 
of  improvement G.  00 

July  I,  1907,  balance  unexpendeil 12,242.23 

Amount  (estimated)  required  for  completion  of  existing  project 27,380.00 

(See  Appendix  18.) 

9,  Cold  Spring  Inlet^  New  Jersey. — This  is  a  new  work.  The 
locality  is  on  the  coast  of  New  Jersey,  about  8  miles  east  of  the  city 
of  Cape  May.  Within  the  inlet  there  was  originally  a  natural  basin 
about  6  feet  deep  and  GO  acres  in  area.  In  the  throat  of  the  inlet  the 
depth  was  29  feet  at  moan  low  water,  and  on  the  outside  bar  there 
was  a  minimum  depth  of  35  feet  at  low  water  about  one-half  mile 
out.     There  was  no  commerce. 

Improvement  of  the  localitv  was  begun  by  private  parties  to  en- 
large the  basin  inside  the  inlet  to  about  500  acres  in  area,  with  a 
depth  of  30  to*40  feet;  and  to  complete  the  plan  for  a  safe  land- 
locked harbor  for  commerce  and  refuge,  the  General  Government  has 
undertaken  to  provide  a  suitable  connection  between  it  and  the  deep 
water  in  the  ocean,  so  as  to  make  the  harbor  accessible  to  seagoing 
vessels. 

The  plan  of  improvement  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  contemplates  providing  an  entrance  channel  25  feet 
deep  at  mean  low  water,  by  construction  of  parallel  jetties  750  feet 
apart  and  dredging  between  them,  at  an  estimated  cost  of  $1,311,700. 
The  adoption  of  this  project  was  conditional  upon  the  contribution 
of  $100,000  toward  the  improvement  by  local  authorities  or  private 
parties,  which  contribution  has  been  pledged. 

Continuing  contracts  for  completing  the  work  were  authorized  in 
the  sum  of  $900,000,  which  is  yet  to  be  appropriated. 

The  said  act  also  provided : 

That  no  portion  of  the  funds  herein  appropriated  and  authorized  shall  be 
expended  until  the  necessary  land  and  right  of  way  for  the  shore  ends  of  the 
jetties,  for  light-houses,  for  the  establishment  of  a  life-saving  station,  and  for 
a  depot  of  engineer  supplies,  shall  have  been  deeded  to  the  United  States  free 
of  cost,  and  until  assurance,  satisfactory  to  the  Secretary  of  War,  shall  have 
been  given  that  the  plan  of  the  harbor,  to  be  established  by  private  capital 
inside  the  entrance,  will  be  modified  by  increasing  the  distance  between  the 


196  REPORT    OF   THE    CHIEF    OF   ENGINEERS,   U.   S.  ABMT. 

bulkheads  immediately  inside  the  shore  end  of  the  jetties  In  the  manner  i^ecom- 
niended  in  said  House  Document  Numbered  Three  hundred  and  eighty-eight 
Fiftj'-ninth  Congress,  second  session,  and  that  the  work  proposed  by  the  United 
States  for  the  entrance  channel  to  this  harbor  will  be  supplemented  by  snch 
expenditure  from  private  or  coriK)rate  sources  as  sliall  make  the  harbor  suitable 
tor  commerce  and  protected  from  injurious  wave  action :  And  provided  further. 
That  tlie  Secretary  of  War  sliall  have  i)ower.to  pres<?ribe,  regulate,  and  at  any 
time  modify  the  wharfage  charges  at  this  harbor,  and  no  part  of  this  appropria- 
tion shall  be  expended  until  the  ('ai>e  May  Real  Estate  Company  shall,  for  Itself 
and  its  successors  and  assigns,  execute  such  formal  acceptance  of  this  proviso 
as  the  Secretary  of  War  may  re(iuire. 

The  report  of  survey  upon  which  the  plan  of  improvement  is  based 
is  printed  in  House  liocunient  No.  »^88,  Fifty-ninth  Congress,  second 
session. 

Arrangements  are  in  progress  for  carrying  out  the  provisions  of 
this  act,  the  Cape  May  Real  Estate  Company  having  signified  it*? 
agreement  to  at  once  execute  a  penal  bond  binding  it  to  contribute  the 
smn  of  $100,000  to  the  improvement,  and  it  is  proposed  to  l)egin  work 
by  the  Government  toward  jetty  construction  and  dredging  to  a 
depth  of  25  feet  at  mean  low  water  at  the  inlet  as  soon  as  the  pre- 
limimiry  provisions  of  the  law  have  been  complied  with  and  duly 
approved.     This  ma^^  be  consummated  soon. 

The  amount  estimated  below^  as  required  for  the  completion  of  the 
roject,  and  which  amount  is  recommended  for  appropriation,  is  the 
alance  provided  for  in  the  act  for  the  completion  of  the  project,  in 
addition  to  the  $100,000  to  be  contributed  by  the  Cape  May  Real 
Estate  Company. 

Amount  approi)riateil  l)y  river  and  harbor  act  approved  March  2, 1907-^11,  OOOi  00 
Juiy  1,  1907,  balance  unexi)ended 311,000.00 

Aniount  (estimated)  requiretl  for  c'omi)letiou  of  existintc  project 900,000.00 


I 


Amount  that  can  l>e  profital)iy  exi)endod  in  fiscal  year  ending  June  30, 
10(H.).  for  worlvs  of  imi)r()vement,  in  addition  to  the  l)alance  unex- 
pendwl  July  1,  1JK)7 900,000.00 

Sul)nilttod  in  compliance  with  re(]uiremeuts  of  sundry  civil  act  of 
June  4,  1S97. 

(See  Appendix  I  0.) 

10,  Wibninc/ton  Harho!\  Dolau^aro, — The  harl)or  of  Wilmin^on, 
Del.,  is  in  the  Christiana  River  and  includes  a  length  of  about  4  miles 
above  its  mouth  at  the  Delaware  River.  It  also  includes  the  navi- 
gable i)ortion  of  the  Brandywine  River,  which  flows  into  the  Chris- 
tiana River  at  a  point  about  IJ  miles  above  its  mouth. 

Previous  to  1830,  when  the  fii'st  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  en- 
trance to  this  stream  was  al)out  8i  fe(^t.  The  minimum  depth  in 
the  channel  in  the  portion  of  the  river  lx»low  Third  Street  Bridge, 
Wilmingt(m,  was  8  leet.  This  depth  was  increased  in  1836  by  drec^- 
ing  to  10  feet  below  low  water,  and  under  projects  of  1871  and  1881 
to  1*2  and  15  feet,  respectively. 

The  present  project  is  based  upon  a  survey  made  in  1895  and 
adopted  in  river  and  harbor  act  of  Jmie  3,  1896.  It  provides  for 
the  formation,  by  dredging,  rock  removal,  and  construction  of  dikes, 
of  a  channel  in  the  Christ  uma  River  '21  feet  deep  at  mean  low  water 
from  that  depth  in  the  Delaware  River  to  the  pulp  works,  a  distance 
of  about  4  miles,  and  thence  diminishing  to  a  uepth  of  10  feet  mt 
mean  low  water  to  the  draw  pier  of  the  Philadelphia,  Baltimore  and 
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Washington  Railroad  cut-off  bridge  No.  4,  the  width  at  bottom  vary- 
ing between  250  feet  at  the  mouth  and  200  feet  at  bridge  No.  4.  The 
project  further  provides  for  the  removal  of  shoals  from  bridge  No.  4 
to  Newport  to  a  depth  of  7  feet  at  mean  low  water.  This  project  was 
completed  in  1906.  The  depth  made  over  the  rock  ledges  just  above 
and  below  the  Third  Street  Bridge  is  about  21i  feet. 

At  the  close  of  the  fiscal  year  1906  dredging  was  in  progress  by  the 
Government  for  the  expenditure  of  the  $50,000  appropriated  by  the 
river  and  harbor  act  oi  March  3,  1905.  This  was  continued  to  Octo- 
ber 6,  1006.  The  channel  was  dredged  to  a  depth  of  18  feet  at  mean 
low  water  from  the  Delaware  River  to  the  Third  Street  Bridge,  the 
widths  made  being  250  feet  to  the  mouth  of  the  Brandywine  and 
thence  200  feet.  The  Third  Street  Bridge  was  the  limit-  to  which 
dredging  couhl  be  done  bv  the  Federal  Government  under  the  terms 
of  the  appropriation,  which  was  for  work  "  up  to  Third  Street 
Bridge." 

To  provide  for  the  necessities  of  navigation  above  the  Third  Street 
Bridge,  a  very  important  part  of  the  stream,  the  city  of  Wilmington' 
appropriated  $4,857  in  accordance  with  an  act  of  the  State  legislature 
approved  March  9,  1901,  and  with  this  appropriation  the  channel 
was  dredged  to  a  depth  of  17  feet  at  mean  low  water  and  a  width 
of  75  feet  from  a  point  about  1,100  feet  above  the  Third  Street  Bridge 
to  a  point  about  100  feet  below  the  Market  Street  Bridge,  resulting 
in  a  continuous  channel  75  feet  wide  and  17  feet  deep  at  mean  low 
water  from  the  Third  Street  Bridge  to  the  Market  Street  Bridge 
and  connecting  with  the  channel  above  and  below  these  bridges.  This 
work  was  done  under  the  supervision  of  the  local  United  States  engi- 
neer officer. 

The  condition  of  the  channel  on  June  30,  1907,  was  approximately 
as  follows: 

The  present  channel  has  a  depth  of  about  14  feet  over  shoals  be- 
tween the  mouth  and  the  Third  Street  Bridge;  thence  to  Market 
street  from  10^  to  17  feet  with  a  width  of  about  150  feet;  above 
Market  street  to  the  Harlan  and  Hollingsworth  shipyards  a  depth 
of  about  12  feet  with  a  width  of  about  100  feet;  thence  to  the  pulp 
works  a  depth  of  9  feet  with  varying  widths;  and  thence  to  Newport 
about  6  feet  and  a  width  of  about  100  feet.  The  maximum  draft 
that  can  be  carried  over  the  shoalest  part  of  the  river  between  the 
Delaware  River  and  the  pulp  works  is  9  feet. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $75,000 
for  continuing  the  improvement  and  for  maintenance,  and  contract 
has  been  entered  into  for  dredging  the  channel  to  a  depth  of  18  feet  at 
mean  low  water  from  the  Delaware  River  to  the  mouth  of  the 
Brandywine,  with  a  width  of  250  feet,  and  200  feet  wide  and  18  feet 
deep  thence  to  the  Baltimore  and  Ohio  Railroad  bridge.  At  the 
close  of  the  fiscal  year  work  had  been  begun  upon  the  banks  to  retain 
the  dredged  material. 

The  amount  expended  on  this  improvement  from  1836  to  June  30, 
1907,  is  $919,506.50.  Of  this  amount  $517,385.29  was  expended  on 
the  present  project,  of  which  $73,733.66  was  for  maintenance.  This 
included  the  expenses  of  a  survey  and  preparation  of  maps,  etc.,  in 
connection  with  the  establishment  of  harbor  lines  at  the  harbor  of 
Wilmington,  Del.,  which  work  has  now  been  completed. 
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The  toiinai'e  and  valno  of  the  leading  articles  shipped  to  and  from 
the  port  of  Wilmington  in  the  calendar  yoar  1906  is  reported  to  have 
been  1,010,696  tons,  vahied  at  $()4,r)l  1,617,  which  is  approximatelv 
$5,700,000  more  than  1905  and  $33,000,000  more  than  any  preirious 
year. 

The  shipbuilding  industry  on  the  river  is  quite  extensive,  the 
records  of  the  Department  of  Commerce  and  Labor  showing  that, 
with  the  exception  of  Philadelphia  and  Newport  News,  Wilmington 
had  the  largest  steel-ship  building  output  on  the  Atlantic  coast  for 
the  ten  years  ending  June  30,  1005. 

The  harbor  improvements  do  not  directly  affect  freight  rates  on 
light-draft  lK)ats  to  any  large  extent.  Shipments  thereon  made  by 
water  range  about  25  per  cent  lower  in  rate  than  by  rail,  but  miicli 
more  in  deep-draft  vessels,  of  which  there  are  many,  covering  ship- 
ments to  and  from  the  manufacturers  and  shipbuilding  plants. 

As  the  present  project  has  been  completecf,  further  expenditure-^ 
on  the  harbor  will  Ik»  for  maintenance.  The  experience  of  recent 
years  has  shown  tluit  about  $30,000  per  annum  is  needed  to  maintain 
the  channel  at  a  dei)th  of  18  feet  on  project  widths.  To  maintain 
the  project  depth  of  21  feet  would  require  about  $00,000  per  annum. 

.Tuly  1.  IO^h;,  l)alanc<»  uiioxiKMided $33,500.42 

Aiiiouiit  ni)proj>rlato(l  l)y  rivi»r  and  harlM»r  act  ai»i»n)V(Hl  March  2, 1907_     75,  On«>.  0(^ 
AUotte<i    fnmi   ciiicrjjen<*y   ai>i)r()i)riation    river   and   liarlM)r   act  of 
March  ,*{,  VMCt 250.00 

108, 8ia  42 
June  .30,  1(K)7,  amount  cxiMMido<l  durinj?  fiscal  year,  for 

maintenance  of  hnprovemcnt $24,810.14 

KetunHHl  to  Treasury 02.97 

24,870.11 

.Tuly  1,  lt)07,  halan<-c  nnox!H»ndo<l 88.  {K)1.  :n 

July  1,  1007,  outstanding  liabilities 8,000.00 

July  1,  1007.  l)alan<-<'  availahlc 75,  OBI.  31 

July  1,  li>o7.  amount  i-ovcnnl  l)y  unconiplct(Ml  t-ontracts 55,000.00 

(See  Appendix  I  10.) 

II,  Appoqii}nlminl\  Murderkilh  (intl  Mlsmlllon  rivers^  Delaware — 
(a)  Appoquinhnlnk  liirvr. — At  the  time  or  the  achiption  of  the  pres- 
ent project  there  was  a  mean  h)w-water  depth  of  2  fec»t  at  the  entrance 
into  Dehiware  Bay,  and  the  shoalest  depth  inside  the  river  was  4J 
feet.  The  most  st^'ious  obstructions  to  the  navigation  of  the  river 
were  the  many  ImmhIs  in  the  h)wer  and  middle  sections. 

"^Ilu^  approved  project  is  based  upon  a  survey  made  in  1889,  and 
adopted  by  Congress  in  river  and  harlK)r  act  of  September  19,  1890. 
It  j)rovides  for  a  channel  ft  feet  deep  at  mean  h>w  water,  haying  a 
wi(lth  of  80  feet  from  the  bridge  at  Odessa,  the  head  of  navigation,  to 
New  bridge,  near  T(>wnsi»nd's  wharf,  a  distan(*e  of  3J  miles,  and  a 
wi(hh  of  loo  feet  from  this  wharf  to  the  mouth  of  the  river,  a  dis- 
tance of  r>  mih»s.     The  estimated  cost  of  tli(»  improvement  is  $39,968. 

A  history  of  the  work  done  up  to  June  30,  11)05,  may  l)e  found  in  the 
Annual  Report  of  the  Chief  of  Engine(^i"s  for  1905,  pages  175-176. 

With  $5,5(K)  allotted  bv  the  Secretarv  of  War  in  1905  from  the 
appropriatiim  made  by  the  river  and  harbor  act  of  March  3,  1905,  for 
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improving  Appoquinimink,  Miirderkill,  and  Mispillion  rivers,  a  cut- 
off was  made  through  the  neck  of  land  on  the  left  bank  of  the  river 
leading  to  Fennimore's  (or  New)  bridge,  about  halfway  between  the 
mouth  and  Odessa.  This  cut-off  shortens  the  channel  distance  bv 
2,272  feet,  the  distance  between  Odessa  and  the  7-foot  contour  in 
Delaware  Bay  being  now  about  6J  miles.  At  the  conclusion  of  the 
operations  there  was  a  channel  not  less  than  7  feet  deep  and  not  less 
than  50  feet  wide  from  Odessa  to  the  mouth,  and  the  least  depth 
across  the  Delaware  Bav  flats  outside  the  mouth  was  4  feet  at  mean 
low  water. 

No  work  was  done  on  the  improvement  during  the  past  fiscal  year. 
The  expenditures  were  for  examinations  and  preliminary  arrange- 
ments for  dredging  this  year. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907. 
the  Secretary  of  War  on  March  20,  1907,  approved  an  allotment  or 
$(),400  for  expenditure  on  this  improvement.  Of  this  amount  $5,000 
pertained  to  the  act  referred  to  and  the  remainder  was  funds  avail- 
able from  former  allotments.  With  these  funds  it  is  proposed  to  give 
the  cut-off  at  Fennimore's  bridge  its  full  project  widths  of  80  feet 
above  and  100  feet  below  the  bridge,  with  a  uniform  depth  of  7  feet 
at  mean  low  water,  and  to  redredge  several  shoals  in  the  river  that 
have  formed  in  the  channel  dredged  in  1904,  and  contract  for  this  has 
been  let  in  conjunction  with  dredging  on  other  rivers,  the  entire  work 
to  be  completed  by  November  11,  1907.  Of  this  amount  about  $3,000 
will  be  applied  under  the  approved  project  and  the  remainder  for 
maintenance. 

The  amount  expended  on  the  improvement  to  June  30,  1907,  is 
$30,547.11,  of  which  $7,504.70  was  for  maintenance.  About  two- 
fifths  of  the  work  on  the  project  remains  to  be  done  to  complete  it. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  water,  over  the  shoalest  part  was  6  feet  in  the  river  and  4 
feet  across  the  flats  at  the  mouth. 

The  commerce  of  the  river  for  the  calendar  year  1906  is  reported 
to  have  been  32,370  tons,  valued  at  $2,180,375. 

The  freight  rates,  it  has  been  reported,  remain  about  the  same,  but 
the  passenger  business  has  increased  in  consequence  of  the  improve- 
ment of  the  river. 

.July  1,  lOOG,  balance  unexpended $1,496.  IG 

Amount  allotted  from  appropriation  made  by  river  and  harbor  act 

approved  March  2.  1907 5.000.00 

Transferred  from  Mispillion  River  allotment UX).  00 

6.  590. 16 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $150.00 

For  maintenance  of  improvement 396.36 

546. 36 

July  1,  1907,  balance  unexi>ended 6.049.80 


July  1,  1907,  amount  cx)vered  by  uncompleted  contracts 4,200.00 

Amount  (estimated)  required  for  completion  of  existing  project 7,400.00 

(b)  Murderkilljiiver, — This  river  is  a  tidal  stream  and  a  tributary 
of  Delaware  Bay  and  flows  through  Kent  County,  Del.  Its  navigable 
portion  is  about  9  miles  long.    The  condition  of  the  river  was  fair  for 
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the  greater  part  of  its  length,  the  average  width  and  depth  being  90 
and  ()  feet,  respectively.  Outside  the  junction  with  Delaware  Bav. 
however,  there  was  a  serious  obstruction — the  flats,  which  are  nearly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  The 
average  rise  and  fall  of  the  tide  at  the  mouth  is  4.6  feet. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement.  No  appropriation  was  made  by  Con- 
gress, however,  as  the  river  was  at  that  time  in  the  hands  of  an 
improvement  and  navigation  company  chartered  by  the  State.  This 
company  had  expended  about  $10,000  in  rectifv'ing  the  many  bends  of 
the  river  by  cutting  straight  canals  and  in  dredging  a  narrow  cut 
across  the  flats  at  the  mouth.    The  latter  slowly  filled  up  again. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  10, 
1890.  a  survey  was  made  and  report  thereon  is  printed  in  House 
Executive  Document  No.  21,  Fifty-second  Congress,  first  session. 

The  j^roject  for  improvement,  which  was  adopted  in  the  river  and 
harbor  act  of  July  K^,  1802,  is  for  a  7-foot  low-water  channel  80  feet 
wide  from  the  town  of  Frederica,  at  the  head  of  navigation,  to  the 
mouth  of  the  river,  and  ir)0  feet  wide  from  the  mouth  across  the  flats 
outside  to  the  7-foot  curve  of  depth  in  Delaware  Bay,  the  cut  at  the 
mouth  to  l)e  protected  l)y  forming  an  embankment  of  the  dredged 
material  on  each  side,  the  estimated  cost  l)eing  $47,550. 

Dredging  for  original  work  and  for  maintenance  has  been  done  at 
different  times  since  18J)3.  A  history  of  operations  to  June  30,  1905, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  j)ages  177-178. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $20,000  for 
the  improvement  and  maintenance  of  Appoquinimink,  Murderkill, 
and  Mispillion  rivers.  Of  this  amount,  ^5,500  was  allotted  by  the 
Secretary  of  War  to  the  Murderkill  River,  and  during  July  and 
August  of  that  year  these  funds  were  applied  to  the  dredging  of  15 
shoals  in  th(»  river  and  the  channel  at  the  mouth  and  across  the  flats, 
resulting  in  an  unobstructed  channel  7  feet  deep  at  mean  low  water 
and  at  least  50  feet  wide  from  the  steamboat  wharf  at  Frederica  to  the 
7-fo()t  curve  in  Delaware  Bav,  a  distance  of  about  8.4  miles. 

The  Secretary  of  War,  under  date  of  April  8,  lOOG,  allotted  the  sum 
of  $ii,8()0  from  tlie  appropriation  for  emergencies  in  river  and  harbor 
works  made  by  the  river  and  harbor  act  of  March  3,  1905.  With  the 
fmids  thus  provided  the  channel  was  dredged  across  the  flats  at  the 
mouth  and  through  Long  reach,  a  distance  of  1,800  feet  in  the  river. 
resulting  in  a  channel  not  less  than  (>  feet  deep  at  mean  low  water  ana 
50  feet  wi(U»  from  Frederica  to  Delaware  Bay.  This  left  about  three- 
fifths  of  the  work  to  l)e  done  on  the  project  to  complete  it. 

The  river  and  harbor  act  of  March  2,  1907,  appnmriated  $53,000 
for  improving  the  AppcHjuinimink,  Murderkill,  and  Mispillion  rivers, 
Delaware.  Of  this  tin*  Secretary  of  War  has  approved  an  allotment 
of  $8,000  for  the  Murderkill  River,  and  this  is  to  be  applied  in 
redredging  the  cut  across  the  flats  at  the  moutli  to  a  width  of  50  feet 
and  a  mean  low-wat(T  depth  of  (>  feet,  and  in  rectifying,  widening/ 
and  dredging  the  chann(»l  in  the  rWov  where  needed,  to  a  depth  of  6 
feet  at  mean  low  water.  Contract  for  this  has  Ix^en  made  in  con- 
junction with  other  dredging,  the  entire  work  to  be  completed  by 
Noveml^er  11,  1007.    This  work  is  for  maintenance  only. 
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No  work  has  been  done  on  the  improvement  during  the  past  fiscal 
year.  The  expenditures  were  for  examinations  and  preparations  for 
this  year's  dredging. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  is 
$40,174.57,  of  which  $1G,813.79  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at  mean 
low  water,  over  the  shoalest  part  of  the  river  is  5  feet  from  Frederica 
to  the  mouth,  and  4  feet  across  the  flats  to  Delaware  Bay. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  calendar  year  1906  as  29,015  tons,  valued  at  $1,418,525,  a  large 
increase  over  the  previous  year's  valuations,  but  slightly  less  m 
tonnage. 

As  to  the  effect  of  the  improvement  of  this  stream  upon  freight 
rates,  it  is  reported  that  shipments  by  water  are  25  to  50  per  cent 
lower  than  by  rail,  and  that  in  winter,  when  the  boats  can  not  run, 
vhe  railroad  increases  its  rates. 

July  1,  190G,  balance  unexpended 1^565.47 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,   1907 8,000.00 

8,  565.  47 
June   30,    1907,    amount   expended    during    fiscal    year,    for 

maintenance  of   improvement $448.37 

Ketlei)osited  to  credit  appropriation  for  emergencies,  river  and 

harbor  works 279.  19 

727.56 

July  1,  1907,  balance  unexpended! 7,837.91 

July  1,  1907,  amount  covered  by  uncompleted  contracts 7,200.00 

Amount  (estimated)  required  for  cx)mpletion  of  existing  project 23,264.00 

(c)  MispilUon  River. — This  river  is  a  tidal  stream  which  enters 
Delaware  Bay  about  17  miles  northwest  of  Cape  Henlopen.  It  is 
navigable  for  about  12  miles.  The  mouth  of  the  river  was  greatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  could  enter 
and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 

The  river  from  Milford,  the  head  of  navigation,  to  the  mouth  was 
improved  by  the  General  Government  between  the  years  1879  and 
1889,  and  $17,000  was  expended  in  making  a  channel  40  feet  wide  and 
6  feet  deep  at  mean  low  water. 

The  project  for  the  improvement  of  the  mouth  of  the  river,  pro- 

Eosed  in  a  report  on  a  survey  made  in  1891  and  adopted  in  river  and 
arbor  act  of  July  13,  1892,  provides  for  a  cut  across  the  flats  in  a 
southeasterly  direction,  having  a  width  of  150  feet  and  a  depth  of  6 
feet  at  mean  low  water,  beginning  opposite  the  light-house  and  end- 
ing in  deep  water  in  the  bay,  the  cut  to  be  protected  on  the  upper  or 
north  side  oy  a  bank  made  of  the  excavated  material.  The  estimated 
cost  w  as  $24,000.  A  history  of  operations  under  this  project  from  its 
adoption  until  June  30,  1905,  will  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  pages  179-180. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $20,000 
for  improving  Appoquinimink,  Murderkill,  and  Mispillion  rivers, 
Delaware,  and  of  this  appropriation  $9,000  was  allotted  for  main- 
tenance of  this  improvement.  With  these  funds  the  channel  was 
dredged  between  September,  1905,  and  March,  1906,  to  a  depth  of  4 
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feet  at  mean  low  water  and  a  width  of  30  feet  for  a  distance  of  about 
2  miles  downstream  from  Milford,  and  across  the  bar  at  the  month 
to  a  depth  of  5  feet  at  mean  low  water  and  a  width  of  40  feet  in  a 
course  southeast  from  the  li^ht-house  toward  the  5-foot  curve  in 
Delaware  Bay,  substantially  along  the  line  dredged  in  1904;  and  the 
Green  I*oint  jetty,  built  in  1889,  was  repaired  and  extended  for  the 
protection  of  the  dredged  cut. 

In  190G  the  sum  of  $10,000  was  allotted  by  the  Secretary  of  War 
from  the  appropriation  for  emergencies  in  river  and  harbor  works 
in  river  and  harbor  act  of  March  8,  1005,  to  be  applied  to  the  main- 
tenance of  the  im])rovement.  in  dredgii)g  the  channel  from  Milford 
to  Delaware  Bay,  the  funds  remaining  over  to  be  used,  as  far  as  they 
would  go,  to  the  extension  of  the  south  jetty  for  the  protection  of 
the  channel,  and  to  the  close  of  the  fiscal  year  1906  the  channel  at 
th(»  mouth  had  been  dredged  from  the  end  of  the  north  jetty  outward 
toward  deep  water  in  Delaware  Bay  for  a  length  of  2,420  feet.  In 
July  this  cut  was  completed  to  the  5-foot  curve  in  Delaware  Bay, 
making  a  continuous  channel  50  feet  wide,  5  feet  deep  at  mean  low 
water,  and  4yM)0  feet  long.  The  channel  in  the  river  was  then  dredged 
at  several  ])oints  to  give  a  width  of  40  feet  and  a  depth  of  4J  feet  at 
mean  low  water. 

Work  on  the  jetty  was  begun  on  September  1  and  continued  to 
Noveml)er  IG,  1900,  during  which  period  the  (Ireen  Point  jetty,  on 
the  southwest  side  of  the  cTiannel,  was  extended  for  a  length  of  511^ 
feet  in  a  southeasterly  direction,  parallel  to  the  north  jetty. 

The  river  and  harbor  act  of  March  2,  1907,  provides  as  follows: 

Improviiij;  ApiHxiuinimlnk,  MiinlerkiU,  and  MispiUion  rivers.  Delaware:  Oon- 
tlmilnj?  improveiiient  and  for  maintenance,  flfty-threo  thousand  doUarH,  of  which 
forty  thousand  doUars  may  l>e  exi)endod  niwii  the  MispiUion  River  In  acoord- 
aiKv  with  the  rei>ort  suhmitted  In  House  Document  Numbered  One  hundred  and 
two.  Fifty-sixth  Conjcress,  sin-ond  session. 

The  report  referred  to  submits  a  project  for  the  improvement  of 
the  Mispulion  by  dredging  the  channel  (5  feet  deep  at  mean  low  water 
and  (50  feet  wide,  increasing  to  75  feet  at  sharp  turns,  from  Milford 
to  the  mouth,  and  thence  4  feet  deep  and  150  feet  wide  across  the 
flats,  and  the  construction  of  a  jetty  along  the  south  side  of  the  chan- 
nel, at  an  estimated  cost  of  $87,0(55. 

Under  date  of  March  20,  1J)07,  the  Secretary  of  War  approved  an 
allotment  of  $40,000  for  this  improvement  from  the  appropriation 
made  bv  act  quoted  above,  and  contract  has  been  entered  into  for  such 
of  the  Jetty  work  as  can  be  done  with  the  available  funds,  and  work 
thereon  is  now  in  progress.     The  dredging  is  to  be*  done  later. 

The  amount  expended  to  June  30,  1007,  is  $78,81(5.03.  Of  this 
amount  $78,390.07  was  on  former  projects,  $37,300.40  thereof  being 
for  maintenance.  The  amount  expended  to  date  on  the  present  proj- 
ect is  $420.50. 

The  commerce  of  the  river  for  the  calendar  vear  1000  is  reported  to 
have  bt^en  258,704  tons,  valued  at  $0,117,323. 

The  effect  of  the  improvement  on  freight  rates  is  stated  to  be  ouite 
marked,  a  reduction  of  an  average  of  25  per  cent  being  reportea,  in 
addition  to  affording  better  and  increased  transportation  facilities?. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
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mean  low  water  over  the  shoalest  part  was  4  feet  in  the  river  and  2 
feet  across  the  flats  at  the  mouth. 

The  project  widths  of  channel  can  not  be  secured,  but  it  is  deemed 
of  advantage  to  study  the  effect  of  the  south  jetty  on  the  existing 
channel. 

July  1,  1906,  balance  unexpended $10,170.72 

Amount  allotted  from  appropriation  bv  river  and  harbor  act  ap- 
proved March  2,  1907 40,000.00 

50,  170.  72 
Transferred  to  Appoquinimink  River  improvement 100.  Ou. 

50,  070.  72 
June  30.  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement .$42(>.  5(» 

For  maintenance  of  improvement 10,070.72 

10,497.28 

July  1,  1907,  balance  unexpended 39,573.44 

July  1,  1907,  outstanding  liabilities 1,50.00 

July  1,  1907,  balance  available 39,42.3.44 

July  1,  1907,  amount  covered  by  uncompleted  contracts 24.850.00 

Amount  (estimated)  required  for  completion  of  existing  project 47,  0(i5.  00 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $12,232.35 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     53,  000.  00 

(u\  232.  35 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $576.56 

For  maintenance  of  improvement 10,915.45 

Returned  to  Treasury ^      279.19 

11,771.20 

July  1,  1907.  balance  unexpended 53,461.15 

July  1,  1907,  outstanding  liabilities 150.00 

July  1,  1907,  balance  available , 53,311.15 

July  1,  1907,  amount  covered  by  uncompleted  contracts 36,250.00 

Amount  (estimated)  required  for  completion  of  existing  project 77.729.00 

(See  Appendix  I  11.) 

12,  St  Jones  River ^  Delaware. — Before  the  channel  was  improved 
the  least  practicable  low-water  depth  of  water  to  Lebanon,  12  miles 
above  the  mouth,  was  4  feet,  and  thence  to  Dover,  9  miles  farther  up 
the  river,  only  2|  feet. 

The  original  project,  made  in  1880,  was  for  a  3-foot  low-water 
channel,  100  feet  wide  across  the  bar  at  the  mouth,  protected  bv  a 
jetty,  at  an  estimated  cost  of  $35,000.  The  project  was  modified  in 
1884  so  as  to  include  the  removal  of  shoals  in  the  river  to  a  depth  of 
6  feet  at  mean  low  water.  Improvements  were  not  begun  until  1885. 
The  proposed  channel  wnthin  the  river  was  reported  as  nearly  com- 
pleted at  the  close  of  the  fiscal  year  ending  June  30,  1888,  $25,000 
having  been  expended. 
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A  modification  of  the  project  for  the  improvement  of  the  entrance 
was  submitted  and  approved  in  March,  1881).  This  modified  project 
provided  for  a  cut  across  the  bar  at  the  mouth  from  the  G-foot  depth 
mside  the  river  to  the  corresponding  depth  outside  the  bar,  the  width 
of  the  cut  to  be  100  feet,  of  which  50  feet  in  the  center  was  to  be 
dredged  to  a  depth  of  0  feet,  the  remainder  to  a  depth  of  3  feet  below 
mean  low  water.  The  nuiterial  was  to  be  deposited  on  either  side  of 
the  cut  to  form  training  dikes,  tlie  outer  ends  of  the  dikes  to  be 
strengthened  with  pile  revetments.  It  also  provided  for  a  new  cut-off 
across  a  very  sinuous  bend  in  the  upper  river  about  1  mile  below 
I^banon,  near  \ATiarton's  fisher}\ 

With  funds  provided  by  general  and  emergency  river  and  harbor 
acts,  dredging  has  been  done  at  various  times  l)etween  1880  and  June 
30,  11)05.  xV  nistorv  of  these  operations  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1005,  pages  181-182. 

Under  date  of  March  0,  lOOG,  the  Secretary  of  War  allotted  the  sum 
of  $9,500  from  the  emergency  appropriation  contained  in  the  river 
and  harbor  act  of  March  3,  1005,  for  the  restoration  of  the  channel, 
and  with  this  allotment,  Ix^tween  May  and  Septeml)er,  lOOG,  the  river 
was  dredged  from  I^banon  downstream,  where  needed,  to  the  mouth, 
the  wudth  made  being  40  feet  and  the  depth  7  feet,  which  included  an 
allowance  of  1  foot  for  overdepth  allowed  by  the  contract.  At  the 
mouth  the  channel  was  dredged  across  the  fhits  to  deep  water  in  the 
bay  to  a  width  of  50  feet  and  depth  of  7  feet  at  mean  low  water,  which 
also  included  an  allowance  of  1  foot  for  overdepth  under  the  contract. 

The  river  and  harl)or  act  of  March  2,  1007,  appropriated  $3,000  for 
maintenance  of  this  improvement,  and  this  is  to  be  expended  in 
restoration  of  the  channel  across  the  flats  at  the  mouth  and  such 
dredging  as  can  be  done  with  the  remainder  of  the  available  funds  in 
redredgmg  the  river.  Work  was  begim  on  June  25,  1907,  and  to  the 
close  of  the  fiscal  year  the  channel  had  been  dredged  a  length  of  250 
feet  in  the  river  and  900  feet  across  the  fhits  at  the  mouth,  the  depth 
made  being  G  feet  at  mean  low  water  and  the  width  50  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  is 
$57,808.49,  of  which  $1G,308.49  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  water  over  the  shoalest  part,  from  Lebanon  to  the  mouth, 
was  5  feet,  and  across  the  flats  4  feet. 

The  commerce  of  the  river  for  the  calendar  year  1906  is  reported 
to  have  been  55,19G  tons,  valued  at  $G,1G5,946.  That  reported  in 
1900  was  G9,241  tons,  valued  at  $3,5G9,829.  It  is  stated  that  the 
improvements  made  have  reduced  freight  rates  by  one-fourth  to 
one-half,  besides  increasing  shipments,  especially  fruits,  which  now 
reach  the  market  in  less  time  and  fresher  condition. 

The  river  and  harbor  act  of  March  2,  1907,  in  addition  to  the 
appropriation  for  maintenance  of  the  channel  heretofore  made,  pro- 
vided for  a  survev  of  the  river  between  the  mouth  and  Dover.  Re- 
port upon  this  will  be  submitted  in  due  course. 
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July  1,  1906,  balance  unexpendetl i .$8,588.47 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 
1907 3.  000.  00 

11,583.47 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  maintenance  of  improvement , $7,800.22 

Returned  to  Treasury 1,035.24 

8,  835.  46 

July  1,  1907,  balance  unexpended 2,748.01 

July  1,  1907,  outstanding  liabilities 320.00 

July  1,  1907,  balance  available 2,428.01 

July  1,  1907,  amount  covered  by  uncompleted  contcacts 2,300.00 

(See  Appendix  I  12.) 

13,  Smyrna  River ^  Delaware. — This  river  was  formerly  known  as 
Duck  Creek.  It  is  a  tidal  stream  flowing  easterly  into  the  Delaware 
River  at  a  point  about  26  miles  south  of  Wilmington,  Del.  The  navi- 
gable portion  of  the  river  was  originally  about  9  miles  long;  the  mini- 
mum mean  low-water  depth  over  shoal  places  was  2^  feet  in  the  river 
and  4  feet  at  the  bar  where  it  enters  the  Delaware  River.  The  mean 
range  of  tide  at  the  mouth  is  nearly  6  feet. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river, 
including  the  channel  across  the  bar  at  the  mouth.  By  direction  of 
Congress  the  improvement  of  the  bar  was  commenced  first,  and  during 
the  lollowing  four  years  three  appropriations,  aggi'egating  $10,000, 
were  expended  in  dredging  a  channel  100  feet  wide  and  8  feet  deep 
at  mean  low  water  across  the  bar.  The  dredged  channel  soon  filled 
up  again. 

A  new  project  was  adopted  in  the  river  and  harbor  act  of  August 
11,  1888,  with  a  view  of  obtaining  a  channel  of  7  feet  depth  through- 
out, width  of  60  feet  in  the  river  and  100  feet  at  the  bar,  the  channel 
over  the  bar  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of 
the  improvement  was  $90,698.20.  Of  this,  $37,365.20  was  for  dredg- 
ing and  $53,333.20  for  the  jetty.  This  act  made  the  first  appropria- 
tion for  work  on  the  project  and  was  by  its  terms  to  be  applied  to 
dredging  only.  The  subsequent  appropriations  for  continuing  the 
improvement  have  also  been  applied  to  dred^ng. 

The  entire  length  of  channel  was  dredged  in  parts  at  various  times 
between  1888  and  1900  to  the  approved  dimensions,  except  at  the 
mouth  of  the  river. 

Under  an  allotment  made  in  1904  from  the  appropriation  for 
emergencies  in  the  river  and  harbor  act  of  June  13,  1902,  the  channel 
was  dredged  in  1904  to  a  width  of  50  feet  and  a  depth  of  6  feet  at 
mean  low  w^ater  from  the  6-foot  curve  just  inside  the  mouth  of 
Smyrna  River  across  the  flats  to  the  6-foot  curve  in  Delaware  Bay. 

With  an  appropriation  of  $15,000  made  by  the  river  and  harbor 
act  of  June  13,  1902,  as  modified  bv  the  act  of  March  3,  1905,  two 
cut-offs  were  made  in  1905  extendling  from  just  below  Limekiln 
wharf  to  the  turn  just  above  Mill  Creek  and  from  the  mouth  of  Mill 
Creek  to  the  bend  above  Brick  Store  wharf,  an  aggregate  len^h  of 
4,795  feet.  Some  shoals  in  the  river  also  were  dredged,  resulting  in 
a  channel  7  feet  deep  at  mean  low  water  from  Smyrna  Landing  to 
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the  7-foot  curve  in  Delaware  Bay,  the  widths  made  being  60  feet 
through  the  cut-offs,  not  less  than  50  feet  in  the  river  and  100  feet 
across  the  flats  at  the  mouth.  This  work  at  the  mouth  completed 
the  dredging  required  under  the  original  project. 

In  May  and  June,  1906,  five  shoaS  in  the  river  were  removed  with 
an  allotment  made  by  the  Secretary  of  War  under  date  of  April  19, 
1906. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,000 
for  maintenance  of  this  improvement.  Work  under  a  contract  for 
the  expenditure  of  this  appropriation  was  begun  on  June  10  and 
continued  to  June  27,  1907.  The  result  of  the  operations  is  a  channel 
not  less  than  50  feet  wide  nor  less  than  6  feet  deep  from  Smyrna 
Landing  to  the  6-foot  curye  in  Delaware  Bay,  except  in  Cherry  Tree 
reach,  about  halfway  between  Smyrna  Landing  and  the  mouth, 
where  the  depth  is  only  5  feet. 

The  maximum  draft  that  could  be  carried  on  June  30, 1907,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  5  feet  and  across 
the  flats  at  the  mouth  6  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  is 
$66,831.10.  Of  this  amount  $56,831.10  is  on  the  present  project,  of 
which  $11,746.32  was  for  maintenance. 

The  commerce  for  the  calendar  year  1906  is  reported  to  have  been 
207,021  tons,  valued  at  $5,122,450. 

The  effect  of  the  improvement  of  this  river  on  freight  rates  has 
been  to  reduce  them  by  about  25  per  cent,  and  in  acidition  it  has 
resulted  in  the  saving  of  time  in  shipments  to  Philadelphia  and 
elsewhere.  These  conditions  have  stimulated  certain  industries,  espe- 
cially the  fruit  culture,  and  largely  increased  the  production  in  this 
section. 

The  act  of  March  2,  1907,  also  authorized  a  survey  to  be  made  of 
Smvrna  River,  and  a  report  upon  this  will  be  submitted  in  due  course. 

Experience  has  just  shown  that  the  last  appropriation,  $2,000,  is 
not  suJBScient  to  remove  the  annual  shoaling. 

July  1,  1906,  balance  unexpended $2,238.44 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.    2, 000. 00 

4,238.44 
June  30,   1907,   amount  expended  during  fiscal  year,  for 

maintenance  of  Improvement $1,676.12 

Returned  to  Treasury 585.  79 

2.261.91 

July  1,  1907,  balance  unexpended 1,976.53 

July  1.  1907,  outstanding  liabilities 1,785.00 

July  1.  1907,  balanc-e  available 191.63 

(See  Appendix  I  13.) 

IJf.  Broadkill  River^  Delaware. — In  its  original  condition  the  depth 
of  water  in  the  river  was  from  3  to  4  feet  at  the  numerous  shoals 
which  impeded  navigation.  The  depth  at  the  mouth  was  from  1^  to  2 
feet  at  low  water. 

Prior  to  the  adoption  of  the  existing  project  $35,000  was  expended 
in  providing  a  channel  within  the  river  (>  leet  deep  and  40  feet  wide 
at  low  water  from  the  mouth  to  Milton,  the  head  of  navigation. 


j^ 
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The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  contemplates  the  establishment  of  a  permanent 
entrance  at  the  mouth  of  the  river  by  dredging  a  channel  from  the 
6-foot  curve  in  Delaware  Bay  to  the  same  depth  in  the  river  and 
constructing  a  jetty  on  the  north  side  of  this  channel.  A  small  gap 
is  to  be  left  in  the  jetty  for  use  by  vessels  and  to  permit  circulation. 
The  estimated  cost  of  this  project  is  $33,330. 

The  range  of  tide  is  4.1  feet  at  the  mouth,  3.G  feet  at  the  draw- 
bridge, and  3.4  feet  at  Milton,  and  the  available  depth  not  over  4J 
feet  in  the  river  and  from  2  to  3  feet  at  the  mouth. 

No  work  has  yet  been  done  to  carry  out  this  project,  beyond  making 
preliminary  arrangements  for  it,  on  account  ox  delay  in  securing 
approval  of  title  to  certain  land  requii:ed  for  a  cut  to  be  made  across 
I^wes  Cape.  As  soon  as  this  is  secured,  and  it  is  expected  shortly, 
work  will  be  commenced. 

The  water  traffic  this  year  between  Milton  and  points  in  Delaware 
and  Pennsylvania  is  reported  to  be  valued  at  $1,085,000.  The  water 
rates  are  about  two- thirds  of  those  by  rail.  These  rates  are  not 
expected  to  be  lowered  by  the  improvement  of  the  stream,  but  better 
service  will  make  them  of  more  value  to  the  community  and  increase 
the  stated  value  of  freight  by  at  least  150  per  cent. 

The  amount  expended  to  June  30,  1907,  is  $75.54. 

The  report  of  survey  on  which  the  present  project  is  based  is 
printed  in  House  Document  No.  214,  Fifty-ninth  Congress,  second 
session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $33, 330. 00 
June  30,  i907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    75. 54 


July  1,  1907,  balance  unexpended .    33,254.40 

(See  Appendix  I  14.) 

15.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — During  the  past  fiscal  year  wrecks  were  examined  as 
follows : 

Steamer  Ranald  sunk  in  Atlantic  Ocean,  off  Atlantic  City,  N.  J. 

Barge  Baker  sunk  in  the  Atlantic  Ocean,  off  Atlantic  City,  N.  J. 

The  expenditures  during  the  year  amounted  to  $100.68. 

(See  Appendix  I  15.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  OF  MARCH  3,  1905. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  3,  1905,  of  the  n)llowmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments,  as  indicated. 

1,  Preliminary  examination  and  survey  of  Cold  Spring  Inlet^  Cape 
May^  N. «/.,  with  a  view  to  securing  a  c flannel  from  the  existing  harbor 
to  deep  water  and  the  creation  of  a  harbor  of  refuge, — ^Reports  dated 
August  14,  1905,  and  December  15,  1906,  are  printed  in  House  Docu- 
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ment  No.  388,  Fifty-ninth  Congress,  second  session.  Various  plans 
for  improvement  are  presented,  estimated  to  cost  from  $895,800  to 
$1,311,000,  in  round  numbers. 

^.  Preliminary  examination  and  survey  of  Broadkill  Creek^  or 
River^  Delaware. — Reports  dated  June  6,  1905,  and  March  29,  1906, 
are  printed  in  House  Document  No.  214,  Fifty-ninth  Congress,  second 
session.  A  plan  is  presented  for  improvement  at  an  estimated  cost  of 
$33,330. 

3.  Preliminary  examination  and  survey  of  Indian  Rii^er^  Dela- 
ware,— Reports  dated  December  12,  1905,  and  December  21,  1906,  are 
printed  in  House  Document  No.  482,  Fifty-ninth  Congress,  second 
session.  Improvement  of  this  locality  by  the  United  States  is  not 
deemed  advisable. 

IMPROVEMENT  OF  PATAPSCO  RIVER  AND  BALTIMORE  HARBOR, 
MARYLAND;  OF  RIVERS  AND  HARBORS  IN  MARYLAND  ON  THE 
EASTERN  SHORE  OF  CHESAPEAKE  BAY;  OF  NANTICOKE  RIVER, 
MARYLAND  AND  DELAWARE,  AND  OF  BROAD  CREEK  RIVER,  DELA- 
WARE. 

This  district  was  in  the  charge  of  Col.  R.  L.  Hoxie,  Corps  of  Engi- 
neers. Division  engineer,  Col.  Amos  Stickney,  Corps  of  Engineers, 
until  June  4,  1907,  and  Col.  D.  W.  Lockwood,  Corps  of  Engineers, 
since  that  date. 

7.  Patapsco  River  and  channel  to  Baltimore^  Md, — Before  opera- 
tions were  begun  by  the  United  States  a  controlling  depth  of  17  feet 
was  available,  with  a  mean  range  of  tide  of  a  little  over  1  foot.  Ves- 
sels over  that  draft  were  obliged  to  lighter  portions  of  their  cargoes 
about  14  miles  below  to  permit  them  to  reach  the  wharves  of  the  city. 
There  were  pockets  where  deeper  water  prevailed,  but  these  were 
unconnected  by  any  channel,  natural  or  artificial.  Under  the  original 
project,  dated  April  15,  1853,  for  a  channel  22  feet  deep  at  mean  low 
water  and  150  feet  wide,  the  Fort  McHenrj^  channel  was  dredged, 
extending  from  the  limits  of  the  city  of  Baltimore  to  a  point  just 
below  Fort  Carroll,  and  the  Brewerton  channel  from  this  point  to 
deep  water  of  Chesapeake  Bay  off  Swan  Point.  The  cost  was 
$390,000. 

In  1871  the  project  was  enlarged  to  a  width  of  400  feet  at  the  lower 
end  of  the  channel,  diminishing  to  250  feet  at  its  upper  end,  with  a 
mean  low-water  depth  of  24  feet.  Meantime  it  had  been  found  that 
the  portion  of  the  Brewerton  channel,  which  was  swept  across  by  the 
current  of  the  Susquehanna  River,  was  continually  obstructed  by  sedi- 
mentarv  deposit.  This  led  to  a  search  for  a  better  location  for  a  deep 
channel  which  could  be  made  and  maintained  by  dredging  and  the 
natural  currents.  This  was  found  in  the  position  of  the  resultant  of 
the  two  great  forces  made  by  the  currents  of  the  Susquehanna  and 
Patapsco  rivers.  The  new  channel  had  also  the  advantage  of  being 
shorter  by  several  miles,  and  for  this  reason  and  the  very  much 
diminished  sedimentary  deposit  the  cost  of  maintenance  was  much 
lessened.  In  1892  a  project  for  27  feet  depth  at  mean  low  water,  with 
a  width  of  600  feet  in  the  straight  sections  and  over  1,200  feet  in  the 
angles,  was  completed.  At  the  same  time  the  portion  of  the  Brew- 
erton channel  between  the  upper  end  of  the  present  cut-off  and  the 
point  of  intersection  of  the  Brewerton  and  Craighill  channels  was 
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abandoned  because  of  the  sedimentary  deposit  from  the  Susquehanna 
sweeping  across  it  and  to  shorten  the  channel  still  further  and  lessen 
the  cost  of  maintenance.  The  projects  of  dredging  to  depths  of  24 
and  27  feet  and  the  two  changes  in  the  position  of  the  channel  were 
designed  and  executed  by  Col.  W.  P.  Craighill,  Corps  of  Engineers. 
The  act  of  June  3,  1896,  authorized  the  increase  of  the  depth  of  the 
channel  to  30  feet  at  mean  low  water,  with  a  bottom  width  of  600  feet, 
widened  at  the  angles,  and  with  side  slopes  of  3  base  to  1  vertical. 
This  was  completed  May  22,  1903,  and  has  since  been  maintained. 
The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project  is  $4,721,269.48,  of  which  $32,797.72 
was  for  maintenance. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  provides 
for  a  channel  35  feet  deep  at  mean  low  water  and  600  feet  wide  at 
bottom,  with  side  slopes  of  3  base  to  1  vertical  from  Fort  McHenry  to 
deep  water  in  Chesapeake  Bay  above  Sandy  Point  light-house  and 
through  the  shoals  opposite  York  Spit,  at  an  estimated  cost  of 
$3,465,000.  An  appropriation  of  $250,000  was  made  in  the  river  and 
harbor  act  of  March  3,  1905,  and  work  was  authorized  under  contin- 
uing contracts  to  an  additional  amount  of  $1,000,000.  Such  contracts 
were  entered  into.  Dredging  began  July  5, 1905,  and  resulted  to  date 
in  a  depth  of  35  feet  for  a  width  of  300  feet  in  the  section  near  Balti- 
more, and  a  varying  depth  of  from  31  feet  to  35  feet  for  a  width  of 
300  feet  in  the  section  opposite  York  Spit,  completing  about  two-fifths 
of  the  project.  An  appropriation  of  $5CK),000  was  made  in  the  river 
and  harbor  act  of  March  2,  1907,  and  work  was  authorized  under 
continuing  contracts  for  completion  to  an  additional  amount  of 
$1,715,000,  which  is  yet  to  be  appropriated.  Proposals  for  this  work 
are  to  be  opened  July  1,  1907.  With  the  funds  available  and  to  be 
provided  for  under  continuing  contracts  it  is  proposed  to  complete 
the  project. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  is  $789,632.40. 

The  draft  that  can  now  be  carried  to  Baltimore,  the  head  of  naviga- 
tion, a  distance  of  11  miles  from  the  mouth  of  Patapsco  River  and  171 
miles  from  the  mouth  of  Chesapeake  Bay,  is  31  feet  at  mean  low  * 
water.  The  length  of  dredged  channel  in  Patapsco  River  and  Chesa- 
peake Bay  above  Sandy  Point  is  about  19  miles;  opposite  York  Spit, 
about  4^  miles. 

The  tonnage  movement  of  the  port  has  been  as  follows : 

Fiscal  year  ending  June  30 —       Tons. 

1890 6,843,620 

1900 7.041,580 


Fiscal  vear  ending  June  30 —  Tons. 

1880 3,243,017 

1890 4,237,361 

1891 4,495,469 

1892 5,224.042 

1893 4,607,176 

1894 4,752,946 

1895 4,  794,9<>4 

189(5 5,363,894 

1897 6,868,120 

1898 7,339,405 

ENO  1907 14 


1901 8,055,017 

1902 7.529,870 

1003 7,736,447 

1904 7.334,241 

1905 7.510.713 

1906 8.277,098 

1907 8,448,203 
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The  statistics  of  the  port  for  the  past  fiscal  year  are  illustrated 
briefly  by  the  following  table : 

Dutiable  Imports  have  increased. __, $2,778,156.00 

Free  Imports  have  Increased $1,780,623.00 

Domestic  exports  have  decreased $5,316,578.00 

Tonnage  (foreign)  has  increased tons..  171,105 

Duties  collected  have  increased $345,373.24 

Duties  on  merchandise  In  bond  have  decreased $427.  60 

Duties  on  merchandise  in  l)ond,  with  and  without  appraisement, 

have  increased . $363,308.45 

The  effect  of  the  present  project  upon  freight  rates  can  not  be 
ascertained  until  work  is  completed,  but  as  some  of  the  vessels  trad- 
ing with  the  port  are  not  now  able  to  load  to  their  full  capacity 
the  tendency  should  be  toward  cheapening  rates  when  means  are 
provided  to  enable  them  to  carry  full  cargoes  and  to  enable  other 
vessels  of  greater  capacity  to  trade  with  the  port. 

References  to  reports  of  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1906,  balance  unexpended $549,552.74 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 500,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907.  500, 000. 00 


1,  549,  552.  74 
June  30.  1907.  amount  expended  during  fiscal  year,  for  worlcs  of 
improvement 569,424.62 


July  1,  1907.  balance  unexpended 980.128.12 

July  1,  1907.  outstanding  liabilities 3,242.25 


July  1,  1907,  balance  available 976,885.87 


July  1,  1907,  amount  covered  by  uncompleted  contracts 236, 451.  66 

Amount  (estimated)  required  for  completion  of  existing  project—  1,715,000.00 


'Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1907 800,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  J  1.) 

^.  Channel  to  Curtis  Bay^  in  Patapsco  River^  Baltimore  Harbor^ 
Maryland. — With  a  mean  range  of  tide  of  a  little  over  1  foot,  there 
was  a  controlling  depth  of  20  feet  at  mean  low  water  in  1893,  when 
the  first  improvement  was  undertaken  by  the  United  States.  The 
original  project  was  dated  July  15,  1892,  and  was  for  a  channel  27 
feet  deep  at  mean  low  water  and  a  bottom  width  of  150  feet,  at  an 
estimated  cost  of  $85,000.  Forty  thousand  dollars  of  the  estimate 
was  appropriated,  and  with  this  total  expenditure  the  channel  was 
first  made  25  feet  deep  for  the  project  wiath  and  then  dredged  to  27 
feet  depth  for  a  widtn  of  70  feet  in  the  axis  of  the  150-foot  channel. 
That  project  never  was  completed.  It  was  superseded  by  a  project 
in  the  river  and  harbor  act  approved  June  13,  1902,  for  deepening 
the  channel  to  30  feet  and  widening  it  to  250  feet,  and  authority  was 
granted  to  make  continuing  contracts  to  complete  the  work.  The 
estimated  cost  was  $196,000. 

A  continuing  contract  was  approved,  and  under  it  dredging  was 
commenced  March  5,  1903,  and  tne  project  completed  Novemter  30, 


J 
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1903.  The  amount  expended  on  existing  project  to  June  30,  1907, 
was  $192,683.36,  no  portion  having  been  applied  to  maintenance.  The 
balance  available  will  be  expended  under  a  contract  entered  into  for 
partial  maintenance. 

Curtis  Bay  is  the  mouth  of  Curtis  Creek,  which  is  navigable  in  fact 
5|  miles  above  the  head  of  the  channel  contemplated  by  the  existing 
project,  but  a  maximum  draft  of  28^  feet  at  mean  low  water  can  be 
carried  June  30,  1907,  over  the  shoalest  part  of  the  locality  under 
improvement,  which  is  a  distance  of  2^  miles. 

It  is  stated  that  the  improvement  has  lowered  rates  upon  freight, 
but  the  amount  of  reduction  has  not  been  ascertained. 

References  to  reports  on  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

This  bay  is  in  the  collection  district  of  Baltimore  and  the  statistics 
are  attached  to  the  report  for  that  harbor. 

July  1,  1906,  balance  unexpended $3,549.68 

June  30.  1907,   amount  expended  during  fiscal  year,  for  works  of 
Improvement 233.04 

July  1,  1907.  balance  unexpendeil 3,316.64 

July  1,  1907,  outstanding  liabilities 34.83 

July  1,  1907,  balance  available 3,281.81 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3, 149.  92 

(See  Appendix  J  2.) 

3,  Harbor  of  southwest  Baltimore  {Spring  Garden)  ^Md. — No  work 
was  done  by  the  United  States  before  the  existing  project,  but  the 
city  of  Baltimore  dredged  a  channel  from  the  main  ship  channel  to 
the  foot  of  Eutaw  street,  which  had  a  controlling  depth  of  15  feet  at 
mean  low  water.  The  average  rise  of  the  tide  is  a  httle  over  1  foot. 
In  response  to  a  resolution  of  the  House  of  Representatives  an  esti- 
mate was  furnished  March  7,  189G  (printed  in  Annual  Report  for 
1896,  p.  1006),  of  the  cost  of  deepening  the  channel  to  a  depth  of  27 
feet.  It  was  for  a  channel  100  feet  wide  on  the  bottom,  with  side 
slopes  of  1  on  3,  from  the  main  ship  channel  near  Fort  McHenry  to 
the  foot  of  Eutaw  street,  with  a  turnmg  basin  400  feet  by  400  feet  near 
the  upper  end,  at  an  estimated  cost  of  $314,000,  which  is  the  existing 
project.  Five  thousand  dollars  was  appropriated  June  3,  1896,  but 
it  was  deemed  inexpedient  to  start  the  work  with  that  small  sum. 
June  13,  1902,  $88,000  was  appropriated  and  authority  granted  to 
enter  into  contracts  for  the  completion  of  the  work.  A  continuing 
contract  was  made  for  the  completion  of  the  project,  and  it  was 
completed  April  4,  1905.  The  sum  of  $314,000  has  been  e^tpended 
to  June  30, 1907. 

An  appropriation  of  $6,500  was  made  for  maintenance  in  the  river 
and  harbor  act  of  March  2,  1907.  This  will  be  used  in  the  partial 
removal  of  extensive  shoals,  under  a  contract  entered  into.  This 
channel  was  dredged  in  very  soft  material,  where  silt  has  been  slowly 
accumulating  for  many  years.  The  cost  of  maintenance  for  a  number 
of  years  will  probably  continue  to  be  large,  but  after  the  side  slopes 
have  flattened  out  sufficiently  it  is  thought  that  the  cost  of  mam- 
tenance  will  be  much  reduced.  The  maximum  draft  that  can  be  car- 
ried June  30,  1907,  at  mean  low  water  over  the  shoalest  part  of  the 
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locality  under  improvement  is  25  feet  at  the  lower  end  and  about 
18  feet  at  the  upper  end. 

The  stream  is  navigable  in  fact  to  Baltimore,  Md.,  which  is  14  miles 
from  the  mouth  of  Fatapsco  River  and  174  miles  from  the  mouth  of 
Chesapeake  Bay.  The  length  of  the  channel  dredged  under  the  exist- 
ing project  is  4  miles.  It  it  stated  that  the  improvement  has  some- 
what lowered  freights,  but  the  amount  of  reduction  has  not  been 
ascertained. 

The  commercial  statistics  of  the  port  of  Baltimore  include  this 
harbor. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  $6, 500.  (X) 

July  1.  1907,  balance  unexi>ended 6,500.00 

July  1,  1907.  outstanding  liabilities 34.8:^ 

July  1,  1907.  balance  available 6,465.17 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5,850.08 

(See  Appendix  J  8.) 

Jf.  Elk  River^  Maryland, — Before  improvements  were  commenced 
there  was  practically  no  navigation  above  Cedar  Point.  The  original 
project,  dated  July  17,  1874,  was  for  a  channel  6  feet  deep  at  low 
water,  or  8  feet  at  high  water,  from  Cedar  Point  to  Elkton,  the  head 
of  navigation,  and  in  the  Little  Elk  as  far  as  Bennett's  wharf.  The 
mean  range  of  the  tide  is  2  feet.  Such  a  channel  was  estimated  to 
cost  $36,000  if  75  feet  wide  and  about  $25,000  if  50  feet  wide,  cheap 
dikes  being  required  for  regulating  the  banks  and  to  provide  a  place 
behind  which  to  deposit  the  material  dredged  from  the  shoals.  The 
first  work  was  done  in  1874,  when  $5,000  was  expended  in  building  a 
dike  and  dredging  to  a  width  of  25  feet  and  a  depth  of  6  feet  at  mean 
low  water  in  front  of  it  and  for  about  300  feet  below.  Tw^o  years 
later  the  channel  was  made  40  feet  wnde  from  the  bridge  at  Elkton  to 
about  one-half  mile  below.  In  1884  a  channel  was  completed  80  feet 
wide  through  the  bar  near  the  mouth  of  the  Little  Elk  River  and  70 
feet  wide  thence  to  the  bridge  at  Elkton,  the  depth  being  7  feet  at 
mean  low  water.  In  1893  a  channel  100  feet  wide  and  8  feet  deep 
from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton  was  com- 
pleted. The  expenditure  on  the  original  and  subsequent  projects  has 
amounted  to  $46,500. 

The  channel  had  shoaled,  and  in  a  report  on  a  survey  made  in  1899 
(printed  on  pp.  1668-1669,  Pt.  2,  Annual  Report  for  1900)  it  was  pro- 
posed to  restore  the  channel  to  8  feet  depth  at  mean  low  water  and  100 
feet  wide  from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton, 
at  an  estimated  cost  of  $16,665,  with  an  annual  cost  of  $2,500  for 
maintenance.  The  river  and  harbor  act  of  June  13,  1902,  adopted 
this  project,  and  appropriated  $16,665  for  the  work.  This  appropria- 
tion was  practically  expended  in  dredging  in  the  fiscal  year  ending 
June  30,  1903.  The  project  width  of  100  feet  could  not  be  made,  as 
the  river  was  found  to  have  shoaled  very  much  since  the  survey  in 
1899,  on  which  the  appropriation  was  based.  The  act  of  March  8, 
1905,  appropriated  $2,000  for  maintenance,  and  at  the  close  of  the 
fiscal  year  ending  June  30, 1906,  the  work  had  been  done.  It  consisted 
in  dredffinc  a  40- foot  cut  through  the  shoals  which  had  formed  be- 
tween the  fertilizer  works  and  Cecils  Ditch.    The  amount  expended 
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on  this  improvement  to  June  30,  1907,  is  $65,165.91,  of  which  $63,165 
was  on  previous  projects,  and  $2,000  for  maintenance. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  is  for  a  channel  6  feet  deep  at  mean  low  water  and  100  feet 
wide  from  Elkton  to  Cedar  Point,  at  an  estimated  cost  of  $16,802.77. 
The  act  appropriated  $18,803  for  its  completion  and  maintenance. 
A  contract  has  been  entered  into  for  the  work. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  3^  feet.  The  stream 
is  navigable  in  fact  to  Elkton,  Md.,  which  is  about  16  miles  from  the 
mouth  of  the  river. 

It  is  stated  that  the  improvement  has  lowered  freight  rates,  but 
the  amount  of  reduction  has  not  been  ascertained. 

Reference  to  a  report  on  a  survey  is  to  be  found  on  page  182  of  the 
Annual  Report  of  tne  Chief  of  Engineers  for  1904.  Reference  to  re- 
port on  preliminary  examination  and  survey  of  the  river,  required 
by  the  river  and  harbor  act  of  March  3,  1905,  will  be  found  on  page 
214  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1906. 

The  commerce  of  the  river  for  the  calendar  year  1906  is  reported  to 
be  15,179  tons,  valued  at  $198,605.  Two  steam  tugs  and  35  schooners 
and  barges  are  reported  as  plying  in  the  river. 

Amount  appropriated  by  river  and  harbor  act  approved  March 
2.  1907 $18,  803.  00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works 
of  Improvement .  91 

July  1,  1907,  balance  unexpended 18,802.09 

July  1,  1907,  outstanding  liabilities 15.75 

July  1,  1907.  balance  available 18,786.34 

July  1,  1907,  amount  covered  by  uncompleted  contracts 16,922.  70 

(See  Appendix  J  4.) 

5,  Susquehanna  River  above  and  below  Havre  de  Grace ^  Md, — The 
original  governing  depth  was  5  feet  at  mean  low  water.  The  mean 
range  of  tide  is  2^  feet.  The  channel  above  Havre  de  Grace  was  nar- 
row and  subject  to  ice  gorges.  The  original  project  is  dated  February 
22,  1853,  and  was  for  a  channel  12  feet  deep  and  100  feet  wide,  at  an 
estimated  cost  of  $59,000.  Improvements  have  been  in  progress 
since  1853,  and  up  to  August  22,  1882,  when  the  existing  project  was 
adopted,    $97,390    had    been    expended    upon    them.    The    existing 

E)roject  is  to  give  a  channel  200  feet  wide  and  15  feet  deep  at  mean 
ow  water  below  Havre  de  Grace,  and  to  remove  the  shoal  opposite 
Watson  Island  (which  is  above  Havre  de  Grace)  to  a  depth  of  8  feet 
at  the  same  stage  of  the  tide,  at  an  estimated  cost  of  $168,000.  The 
amount  expended  on  that  project  to  June  30,  1907,  is  $93,500  and  has 
resulted  in  dredging  a  portion  of  the  channel  below  Havre  de  Grace 
to  a  depth  of  15  teet  at  mean  low  water  and  removing  the  shoal 
opposite  Watson  Island.  Ten  thousand  dollars  was  appropriated  by 
the  act  of  March  3,  1905,  and  with  this  sum  the  channel  was  widened 
at  a  point  about  4,000  feet  below  Havre  de  Grace,  where  operations 
were  suspended  in  1904,  completing  about  one-half  of  the  approved 
project.  The  river  and  harbor  act  of  March  2,  1907,  appropriated 
$20,000,  and  a  contract  to  continue  dredging  has  been  entered  into. 
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The  maximum  draft  that  can  be  carried  June  30, 1907,  at  mean  low 
water  over  the  slioalest  part  of  the  channel  under  improvement,  is  11 
feet.  The  stream  is  navigable  in  fact  to  Port  Deposit,  Md.,  which  is 
about  5  miles  above  the  mouth  of  the  river.  The  improvement  has 
made  no  appreciable  diflFerence  in  freight  rates. 

Three  steamers  and  80  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $542,200.  The 
tonnage  of  the  river  is  reported  to  be  as  follows :  1905, 135,293 ;  1906, 
73,815. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1007.  $20, 000.  00 

July  1,  1907,  balance  unexpended 20,000.00 

July  1,  1907,  outstanding  liabilities 20.15 

July  1,  1907,  balance  available 19,979.85 

July  1,  1907,  amount  covered  by  uncompleted  contracts 1^,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 54,  500. 00 

(See  Appendix  J  5.) 

6,  Harbors  at  Rockhall^  Queenstown^  Claiborne^  and  Cambridge^ 
and  Chester^  Choptank^  Warwick^  Pocomoke^  La  Trappe,,  and  Mano- 
kin  rivers^  and  Tyaskin  Creek^  Maryland, —  {a)  Rock  hall  Harbor 
and  inner  harbor  at  Rockhall, — In  1894  the  controlling  depth  at  Rock- 
hall  Harbor  was  5  feet,  with  an  average  range  of  tide  of  1.1  feet. 
With  an  appropriation  of  $16,000  made  June  3,  1896  (the  first  for 
this  work),  a  project  was  carried  out  in  1897-98  for  dredging  a  cut  80 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  lO-foot  curve 
in  Swan  Creek  Inlet  to  the  10-foot  depth  in  Chesapeake  Ba^,  and  a 
channel  100  feet  wide  and  10  feet  deep  from  that  depth  in  Swan 
Creek  Inlet  to  the  old  pier  at  Rockhall.  A  turning  basin,  eipbracing 
the  old  and  new  piers,  was  also  dredged. 

In  accordance  with  the  river  and  harbor  act  of  March  3,  1899,  an 
examination  was  made  of  Rockhall  Harbor  and  the  inner  harbor  at 
Rockhall,  report  on  which  is  printed  in  the  Annual  Report  for  1900, 
pages  1670-1672.  The  project  then  proposed  is  dredging  a  channel 
12  feet  deep  and  150  feet  wide  from  Chesapeake  Bay  to  Swan  Creek 
Inlet,  across  Swan  Point  bar,  and  12  feet  deep  and  150  feet  wide  from 
Swan  Creek  Inlet  to  the  wharf  at  Rockhall  at  an  estimated  cost,  in 
1899,  of  $43,065,  and  $9,208  eveiy  two  years  for  maintenance. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  this  project 
which  is  the  existing  one,  and  appropriated  $74,000  for  dredging  cer- 
tain harbors  and  rivers  on  the  eastern  shore  of  Chesapeake  Bay. 
including  Rockhall  Harbor.  The  sum  of  $12,000  was  allotted  for  this 
improvement,  the  available  sum  to  be  applied  to  dredging  a  channel 
12  feet  deep  and  as  wide  as  practicable  within  the  project  limits  from 
Swan  CreeK  Inlet  to  the  wharf  at  Rockhall.  Contract  for  dredging 
on  this  and  the  other  improvements  on  the  eastern  shore  of  Chesa- 
peake Bay  was  made,  under  which  the  entire  work  was  to  be  com- 
pleted by  December  31,  1903.  The  contract  was  completed  June  1, 
1904.  All  the  dredging  was  done  in  the  inner  harbor,  with  the  result 
of  establishing  a  10- foot  navigation  there. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $44,000 
for  dredging  certain  harbors  and  rivers  on  the  east  shore  of  Chesa- 
peake Bay.    The  sum  of  $12,829.35  was  allotted  for  this  improve- 
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ment,  to  be  applied  to  the  existing  project.  The  work  was  put  under 
contract  and  dredging  was  begun  in  the  summer  of  1905  and  com- 
pleted in  the  autumn,  resulting  in  the  completion  of  the  channel  of 
the  inner  harbor,  except  for  a  distance  of  500  feet  where  the  width  is 
less  than  the  project.  The  river  and  harbor  act  of  March  2,  1907, 
appropriated  ^60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $14,383.97  was  allotted  for  this  work. 
A  contract  for  expenditure  of  funds  has  been  entered  into. 

The  channel  across  Swan  Point  bar  is  practically  obliterated,  no 
funds  being  available  for  maintenance  since  the  channel  was  orig- 
inally dredged.  It  is  questionable  whether  the  channel  at  this  point 
can  be  maintained  at  reasonable  cost,  and  it  may  be  necessary  to 
abandon  it  and  make  a  detour  to  the  southward  so  as  to  avoid  this  bar. 
The  unit  price  of  dredging  has  exceeded  that  assumed  in  the  original 
estimate.  The  estimated  cost  of  project  was  increased  May  13,  1907, 
to  $60,386.81. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  is 
$41,436.01,  of  which  $16,597.12  was  on  a  previous  project  and  $537.54 
ifor  maintenance,  consisting  in  the  removal  of  a  shoal  in  the  inner 
harbor. 

About  two-fifths  of  the  project  has  been  completed. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  across  Swan  Point 
bar  is  about  4  feet  and  in  the  inner  harbor  12  feet,  to  which  point  the 
improvement  is  navigable  in  fact.  The  harbor  is  a  bay  making  in 
from  Chesapeake  Bay  and  is  navigable  in  fact  to  Rockhall  pier, 
which  is  about  one-fourth  mile  above  the  mouth  of  Rocldiall  Harbor. 

In  1905  over  50  vessels  of  from  5  to  50  tons  made  this  harbor  their 
headquarters  and  steamers  made  a  daily  service  from  Baltimore,  their 
course  from  Baltimore  being  down  the  bay  and  around  the  south  end 
of  Swan  Point  bar  to  the  inner  harbor  at  Rockhall. 

It  was  impracticable  to  procure  commercial  statistics  for  1906, 
those  for  1905  being  reported  at  $388,811. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 $14,  .SaS.  97 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 6.  66 

July  1,  1907,  balance  unexpended 14,377.31 

.July  1,  1907,  outstanding  liabilities 6.95 

July  1,  1907,  balance  available 14,370.36 

July  1,  1907,  amount  covered  by  uncompleted  contracts 12,945.58 

Amount  (estimated)  required  for  completion  of  existing  project 21,711.03 

(&)  Queenstoum  Harbor, — Before  1871  the  controlling  depth  in  this 
harbor  was  6  feet,  with  a  range  of  tide  of  about  2  feet.  Between  that 
year  and  1880  it  was  improved  under  a  project  dated  January  2, 1871, 
and  a  channel  100  feet  wide  at  bottom  and  8  feet  deep  at  mean  low 
water  was  made.  In  1897,  with  $5,000  appropriated  for  continuing 
the  improvement,  a  channel  was  dredged  to  8^  feet  at  mean  low  water 
and  100  feet  wide  from  Chester  River  to  the  inner  harbor,  to  which 
point  the  improvement  is  navigable  in  fact,  and  in  1900  a  shoal  ex- 
tending from  a  point  138  feet  above  the  lower  light  down  for  a  dis- 
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tance  of  950  feet  was  dredged  to  a  depth  of  8  feet  and  a  width  of  80 
feet. 

Of  the  $74,000  appropriated  by  the  river  and  harbor  act  of  June 
13,  1902,  for  dredging  certain  harbors  and  rivers  on  the  eastern  shore 
of  Chesapeake  Bay,  the  sum  of  $12,000  was  allotted  to  Queenstown 
Harbor.  The  act  provides  that  the  improvement  shall  be  made  in 
accordance  with  the  report  submitted  and  printed  in  the  Annual 
Rei)ort  of  the  Chief  of  Engineers  for  1900,  pages  1673-1676.  The 
project  therein  submitted  contemplates  increasing  the  dimensions  of 
the  channel  so  as  to  make  them  10  feet  deep  and  200  feet  wide,  at  an 
estimated  cost  of  $23,100.  With  the  allotment  the  entire  length  of 
channel  was  dredged  under  contract  to  a  depth  of  10  feet  at  mean  low 
water  and  as  wide  as  practicable  within  the  project  limits. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $44,000 
for  improvement  of  harbors  and  rivers  on  the  east  shore  of  the  Ches- 
apeake Bay,  and  $4,606.50  was  allotted  for  this  harbor,  to  be  applied 
toward  completing  the  project.  A  contract  was  made  and  work 
be^un  on  it  in  the  summer  of  1905  and  completed  in  the  autumn, 
which  resulted  in  widening  and  deepening  the  channel  for  a  distance 
of  about  1,200  feet.  The  river  and  narbor  act  of  March  2,  1907,  ap- 
propriated $60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $4,975.70  was  allotted  for  this  work. 
A  contract  for  expenditure  of  funds  has  been  entered  into.  Owing  to 
insufficient  appropriations,  the  work  has  been  prolonged  and  the 
cost  of  maintenance  is  added  to  the  original  estimate.  The  unit  price 
of  dredging  has  exceeded  that  in  the  original  estimate.  The  estimated 
cost  of  project  was  therefore  increased  May  13,  1907,  to  $25,886.35. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  is 
$35,606.50,  of  which  $16,606.50  was  on  the  existing  project.  About 
three-fifths  of  the  project  has  been  completed.  The  maximum  draft 
that  could  be  carried  J-une  30,  1907,  at  mean  low  water  over  the  shoal- 
est  part  of  the  locality  under  improvement  was  8J  feet. 

Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to 
ply  in  the  harbor.  The  tonnage  of  the  harbor  is  reported  to  be  as 
follows:  1900,  12,373;  1901,  11,328;  1902,  18,769;  1903  (only  par- 
tial statistics  could  be  obtained),  3,889;  1904,  19,144;  1905,  19,421; 
1906,  19,808,  valued  at  $835,872. 

The  harbor  is  a  bay  making  from  the  Chester  River  and  is  navi- 
gable in  fact  to  Queenstown,  which  is  about  one-half  mile  above 
mouth  of  harbor.  The  improvement  has  made  no  perceptible  diflFer- 
ence  in  freight  rates. 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 $4,975.70 

July  1,  1907,  balance  unexpended 4,975.70 

July  1,  1907,  amount  covered  by  uncompleted  contracts 4, 478. 13 

Amount  (estimated)  required  for  completion  of  existing  project 4,304. 15 

(c)  Claiborne  Harbor, — Claiborne  is  on  the  eastern  shore  of  Chesa- 
peake Bay,  about  6  miles  east  from  Bloody  Point  light-house.  No 
improvement  there  had  ever  been  made  by  the  United  States  previous 
to  the  existing  project.  The  controlling  depth  was  9  feet  at  mean  low 
water  with  a  mean  range  of  tide  of  about  2  feet.  The  sum  of  $15,000 
was  allotted  for  this  improvement  from  the  $74,000  appropriated  by 
the  river  and  harbor  act  of  June  13,  1902,  for  certain  harbors  and 
rivers  on  the  eastern  shore  of  Chesapeake  Bay,  Maryland.    The  act 
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provides  for  dredging  a  channel  12  feet  deep  at  mean  low  water  and 
300  feet  wide  from  the  12-foot  contour  in  Eastern  Bay  to  the  railroad 
pier  in  the  harbor,  a  distance  of  about  1,900  feet,  and  thence  shore- 
ward along  the  south  side  of  the  pier  to  a  width  of  195  feet  for  a 
length  of  500  feet,  at  an  estimated  cost  of  $17,490,  and  a  further  sum 
of  $2,500  for  an  extension  of  the  existing  jetty,  should  it  be  found 
necessary.    This  is  the  existing  project. 

A  12-foot  depth  at  mean  low  water  was  dredged  with  variable 
widths  in  the  fiscal  year  ending  June  30,  1904.  The  sum  of  $44,000 
was  appropriated  by  the  river  and  harbor  act  of  March  3,  1905,  for 
harbors  and  rivers  on  the  east  shore  of  the  Chesapeake  Bay,  $1,863.35 
of  which  was  allotted  to  this  harbor,  and  a  contract  was  made  and 
dredging  done  in  the  autumn  of  1905.  The  work  was  all  for  mainte- 
nance, and  consisted  in  removing  a  shoal  which  had  formed  in  the 
channel.  The  river  and  harbor  act  of  March  2,  1907,  appropriated 
$60,000  for  improvement  of  rivers  and  harbors  on  east  shore  of 
Chesapeake  Ba}^  and  $3,440.24  was  allotted  for  this  work.  A  con- 
tract lor  expenditure  of  funds  has  been  entered  into.  About  three- 
fifths  of  the  project  has  been  completed.  The  maximum  draft  that 
could  be  carried  June  30,  1907,  at  mean  low  water  over  the  shoalest 
part  of  the  channel  is  11  feet.  The  amount  expended  to  June  30, 
1907,  is  $16,863.35,  of  which  $1,863.35  was  for  maintenance.  Owing 
to  insuJBScient  appropriations  the  work  has  been  prolonged  and  the 
cost  of  maintenance  is  added  to  the  original  estimate.  The  unit  price 
of  dredging  has  exceeded  that  in  the  original  estimate.  The  esti- 
mated cost  of  project  was  therefore  increased  May  13,  1907,  to 
$27,408.30. 

Claiborne  is  at  the  head  of  navigation  in  Claiborne  Harbor,  and  is 
the  western  terminus  of  the  Baltimore,  Chesapeake  and  Atlantic  Rail- 
way.   It  is  about  one-half  mile  from  the  mouth  of  the  harbor. 

Three  steamers  and  70  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor. 

The  tonnage  of  the  harbor  is  reported  to  be  as  follows:  1903, 
89,549;  1904,90,435;  1905,93,603;  1906,  91,957,  valued  at  $3,461,714. 
The  improvement  has  made  no  appreciable  difference  in  freight  rates. 
Reference  to  a  survey  is  to  be  round  on  page  185  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 $3,440.24 

July  1,  1907,  balance  unexiwnded 3,440.24 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3,096.22 

Amount  (estimated)  required  for  completion  of  existing  project 8,968.06 

{d)  Cambridge  Harbor. — This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth,  and  Cambridge  is 
the  head  of  navigation  at  the  mouth  of  the  harbor.  In  1870,  before 
operations  were  commenced,  there  was  a  controlling  depth  of  4  feet, 
w^ith  a  mean  range  of  tide  of  about  1.7  feet.  The  improvement  of  the 
harbor  was  commenced  in  1871  with  a  project  submitted  in  March  of 
that  ^ear  for  an  entrance  way  of  100  feet  in  width  and  to  provide 
sufficient  harbor  accommodations  of  a  depth  of  10  feet  at  mean  low 
wpter.  The  estimated  cost  was  $36,000.  The  sum  of  $10,000  was 
appropriated  March  3,  1871,  and  work  begun.  On  this  and  succeed- 
ing projects  $50,237  was  expended  to  June  30,  1896,  resulting  in  a 
channel  150  feet  wide  and  12  feet  deep  at  mean  low  water  from  that 
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depth  in  the  Choptank  River  to  the  railroad  wharf,  a  distance  of 
nearlj'^  a  mile.  The  inner  harbor  below  the  bridge  had  been  dredged 
over  its  whole  irregular  area  to  a  depth  of  10  feet,  and  the  piart  of  the 
harbor  above  the  bridge  for  a  distance  of  750  feet  had  been  dredged 
to  a  depth  of  8  feet  and  a  width  of  215  feet.  A  survey  was  made  in 
1896  (printed  in  Annual  Report  for  1897,  p.  1297),  and  the  improve- 
ments then  recommended  were  for  a  12-foot  low-water  channel  150 
feet  wide  from  the  12-foot  curve  in  the  Choptank  River  to  a  point  500 
feet  outside  the  Baltimore,  Chesapeake  and  Atlantic  Railway  Com- 
pany's steamboat  wharf,  and  from  this  point  gradually  widening  to 
the  harbor  line  at  the  wharf;  from  the  steamboat  wharf  to  Mill 
wharf  to  increase  the  width  an  average  of  200  feet,  with  a  depth  of  8 
feet,  making  an  anchorage  basin ;  increasing  the  width  of  the  lower 
harbor  40  feet  on  the  north  side  and  widening  the  upper  harbor  an 
average  of  360  feet  along  the  channel  already  dredged  to  a  depth  of 
8  feet.  The  estimated  cost  of  the  project  was  $8,120.  It  is  the 
existing  one. 

Of  the  $74,000  appropriated  by  the  river  and  harbor  act  of  June 
13,  1902,  for  certain  harbors  and  rivers  on  the  east  shore  of  Chesa- 
peake Bay,  $3,000  was  allotted  to  the  above  project.  A  channel  130 
feet  wide,  450  feet  long,  and  8  feet  deep  at  mean  low  water  was 
dredged  during  the  fiscal  year  ending  June  30,  1904.  The  river  and 
harbor  act  of  March  3,  1905,  appropriated  $44,000  for  harbors  and 
rivers  on  the  east  shore  of  Chesapeake  Bay.  The  sum  of  $3,120.80 
was  allotted  for  this  harbor,  and  dredging  under  it  was  commenced 
in  the  winter  of  1905  and  completed  in  the  spring  of  1906,  resulting 
in  advancing  the  project  width  and  depth.  The  river  and  harbor 
act  of  March  2,  1907,  appropriated  $60,000  for  improvement  of  rivers 
and  harbors  on  east  shore  of  Chesapeake  Bay,  and  $1,531.63  was 
allotted  for  this  work.  A  contract  for  expenditure  of  funds  has 
been  entered  into.  The  amount  expended  on  this  improvement  to 
June  30,  1907,  is  $56,357.80,  of  which  $50,237  was  on  previous  proj- 
ects. Owing  to  insufficient  appropriations  the  work  nas  been  pro- 
longed and  the  cost  of  maintenance  is  added  to  the  original  estimate. 
The  estimate  of  cost  of  project  was  increased  May  13,  1907,  to 
$13,858.25.     The  project  is  about  one-half  conipleted. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  below  the  bridge  was 
10  feet,  and  about  8  feet  above  as  far  as  the  channel  has  been  dredged. 

Six  steamers  and  130  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor,  the  commerce  being  valued  at  $4,211,330.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1903,  101,552;  1904,  102,568; 
1905,  103,697;  1906,  101,662.  The  improvement  has  made  no  appre- 
ciable difference  in  freight  rates. 

July  1,  190G,  balance  unexpended $67.59 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March   2,    1907 1,531.63 

1, 599.  22 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         67.69 

July  1,  1907,  balance  unexpended 1.531.63 

July  1,  1907,  amount  covered  by  uncompleted  (H)ntracts 1,378.47 

Amount  (estimated)  required  for  completion  of  existing  project 6,205.82 
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(e)  Chester  River ^  Maryland,  from  Crumpton  to  Jones  Landing. — 
Before  operations  were  undertaken  on  this  part  of  the  river  vessels  at 
low  tide  drawing  6  feet  of  water  could  reach  Crumpton,  33  miles  above 
the  mouth,  and  from  that  point  to  Jones  Landing  (to  which  point  the 
stream  is  navigable  in  fact),  6J  miles,  the  controlling  depth  was  3 
feet,  with  a  mean  range  of  tide  of  1.2  feet.  The  project  for  improve- 
ment, adopted  October  21,  1890,  is  for  a  6-foot  low-water  channel 
from  Crumpton  to  Jones  Landing,  at  an  estimated  cost  of  $12,750, 
increased  in  1896  to  $14,250,  and  still  later  to  $19,562.50.  There  has 
been  but  one  project  for  this  section  of  the  river. 

The  river  and  harbor  act  of  March  2.  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  snore  of  Chesapeake 
Bay,  and  $2,417.36  was  allotted  for  this  work.  A  contract  for 
expenditure  of  funds  for  maintenance  has  been  entered  into.  The 
balance  in  hand  will  be  expended  for  maintenance.  The  amount 
expended  on  this  improvement  to  June  30,  1907,  is  $20,847,  of  which 
$3,439.82  was  for  maintenance.  The  project  is  practically  completed, 
and  the  additional  work  required  is  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  5  feet. 

The  tonnage  of  the  past  calendar  year,  consisting  mainly  of  agri- 
cultural products,  is  reported  to  l)e  48,199,  valued  at  $2,754,970,  and 
is  carried  on  by  6  steamers  and  175  sailing  vessels  and  barges.  The 
improvement  has  made  no  appreciable  difference  in  freight  rates. 

It  is  proposed  to  apply  the  available  balance  to  removing  shoals 
that  have  lormed  in  tne  channel  since  it  was  dredged. 

July  1,  1906,  balance  unexpended $49.51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 2,417.36 

2, 466.  87 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      49. 51 

July  1,  1907,  balance  unexpended 2,417.36 

July  1,  1007,  amount  covered  by  uncompleted  contracts 2,175.63 

(/)  Choptank  River,  Maryland. — Before  improvements  were  be- 
gun in  1879  the  depth  of  water  in  the  channel  between  Denton  and 
Greensboro  varied  from  2  to  8  feet,  with  a  mean  range  of  tide  of 
about  2  feet.  Navigation,  carried  on  by  small  sailing  vessels,  ex- 
tended to  only  8  miles  above  Denton.  Upon  the  remaining  5  miles 
to  Greensboro,  the  head  of  navigation,  all  freight  had  to  oe  trans- 
ported upon  scows.  Greensboro  is  about  46  miles  above  the  mouth 
of  the  river. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000.  At  the 
close  of  the  fiscal  year  1903  the  project  channel  had  been  completed, 
except  for  a  distance  of  about  1  mile  at  the  upper  end,  but  there  has 
been  some  shoaling  since.  No  dredging  was  done  in  1904.  The 
river  and  harbor  act  of  March  3,  1905,  appropriated  $44,000  for 
rivers  and  harbors  on  the  east  shore  of  Chesapeake  Bay,  and  $7,885 
was  allotted  for  this  river.  These  funds  were  applied  toward  com- 
pleting the  project  at  its  upper  end  and  to  removing  some  shoals 
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which  had  formed  below.  The  work  was  done  under  contract  in 
the  winter  of  1905-6.  The  river  and  harbor  act  of  March  2,  1907, 
appropriated  $60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $9,662.55  was  allotted  for  this  work. 
A  contract  for  expenditure  of  funds  has  been  made.  About  one- 
eighth  of  the  project  remains  to  be  done. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  6  feet.  The  amount  expended  on  this  improvement  to  June  30, 
1907,  was  $70,885,  of  which  $3,495.79  was  for  maintenance. 

Six  steamers  and  246  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  lor  the  past  year  at 
$8,883,285.  The  tonnage  of  the  river  is  reported  to  be  as  follows: 
1903,  208,367;  1904,  210,447;  1905,  212,725;  1906,  208,496. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

It  is  proposed  to  apply  the  available  balance  to  completing  the 
channel  and  to  maintenance. 

July  1,  190G,  balance  unexiiended $55.15 

Amount  allotted  from  appropriation  by  river  and  barbor  act  approved 

Marcb  2,   1907 9,0(52.55 

0,  717.  70 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          55. 15 

July  1,  1907,  balance  unexpended 9,662.55 

July  1,  1907,  amount  covered  by  uncompleted  contracts 8,696.30 

Amount  (estimated)  required  for  completion  of  existing  project 1,948.24 

(g)  Warwick  River ^  Maryland* — This  river,  formerly  named  Sec- 
retary Creek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and 
flows  into  the  Choptank  River,  one  of  the  largest  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
influx  at  the  head,  and  was  originally  only  4  feet  deep.  The  average 
rise  of  tide  is  2  feet.  The  original  project  for  the  stream  is  dated 
January  20,  1880. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improvement  of  this  river — ^$6,000  by  the  Greneral 
Government  and  the  remainder  by  private  parties.  The  existing  proj- 
ect for  improvement,  based  upon  a  survey  m  1891  (printed  in  Annual 
Report  for  1891,  p.  1219),  provides  for  a  channel  100  feet  wide  and 
10  feet  deep  at  mean  low  water  from  the  10-foot  depth  in  Choptank 
River  to  Secretarv  Landing,  at  the  head  of  the  river,  including  a  turn- 
ing basin  at  the  latter  point,  at  an  estimated  cost  of  $18,600.  Up  to 
Jiuy,  1903,  dredging  had  been  done  from  time  to  time  as  funds  became 
available  until  the  project  w^as  practically  completed,  but  shoals 
formed  rapidly.  These  were  partially  removed  with  $1,909  allotted 
from  the  appropriation  of  $44,000  appropriated  March  3,  1905,  for 
rivers  and  narbors  on  the  east  shore  ot  Chesapeake  Bay.  The  work 
was  done  under  contract  in  December,  1905.  The  river  and  harbor 
act  of  March  2,  1907,  appropriated  $60,000  for  improvement  of  rivers 
and  harbors  on  east  shore  of  Chesapeake  Bav,  and  $3,493.87  was 
allotted  to  this  work.     A  contract  for  the  work  lias  been  entered  into. 

The  amount  expended  on  present  project  to  June  30,   1907,  is 
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$17,909,  of  which  $1,868.18  was  for  maintenance.  The  project  is. 
about  eight-ninths  completed.  The  maximum  draft  that  could  be 
carried  June  30,  1907,  at  mean  low  water  over  the  shoalest  part  of 
the  channel  under  improvement  was  9  feet. 

Six  steamers  and  78  sailing  vessels  and  barges  are  reported  as  ply- 
ing in  the  river,  the  commerce  being  valued  at  $2,431,286. 

The  tonnage  of  the  river  is  reported  to  be  as  follows :  1903,  65,206 ; 
1904,  65,858 ;  1905,  66,631 ;  1906,  60,027. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1,  1906,  balance  unexpended $40.82 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 3,493.87 

3, 534.  69 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement           40.82 

July  1,  1907,  balance  unexpended 3,493.87 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3,144.49 

(h)  Pocomoke  River ^  Maryland. — This  river  has  been  under  im- 

Erovement  by  the  General  Government  since  1878,  the  original  project 
eing  dated  November  19,  1878.  In  1879  and  1880,  $12,500  was  ex- 
pended on  work  below  Snow  Hill,  chiefly  in  the  rectification  of  the 
channel  and  in  giving  increased  width,  the  depth  being  7  feet  at  mean 
low  water.  In  1888,  with  an  appropriation  of  $8,000,  a  cut-off  was 
made  through  the  low  neck  of  land  forming  four  abrupt  bends  just 
below  Snow  Hill.  At  the  close  of  these  operations  there  was  a  chan- 
nel not  less  than  80  feet  wide  and  7  feet  deep  between  Snow  Hill  and 
Shad  Landing,  a  distance  of  about  4J  miles. 

The  existing  project,  dated  October  1,  1896,  is  based  upon  a  survey 
made  in  1894-95  (printed  in  Annual  Report  for  1895,  p.  1167) 
and  is  for  dredging  the  channel  between  Snow  Hill  and  Shad  Land- 
ing to  a  depth  of  9  feet  at  mean  low  water  and  a  width  of  from  100 
to  130  feet,  at  an  estimated  cost  of  $14,000.  The  mean  range  of  tide 
is  2i  feet.  Snow  Hill  is  the  head  of  navigation  on  this  stream  and 
is  about  28  miles  above  the  mouth.  With  funds  provided  from  1897 
to  1904  the  channel  was  dredge  to  the  project  dimensions. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay  and  $2,298.60  was  allotted  to  this  work.  A  contract  for  ex- 
penditure of  funds  for  maintenance  has  been  made. 

To  the  end  of  the  fiscal  year  $35,043  has  been  expended  for  the 
improvement  of  this  river,  of  which  $20,500  was  on  previous  projects 
and  $272.27  for  maintenance.  The  project  is  completed,  and  the  addi- 
tional work  required  is  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  9  feet. 

Two  steamers  and  86  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  at  $3,022,840.  The 
tonnage  of  the  river  is  reported  to  be  as  follows :  1903,  245,568 ;  1904, 
246,223 ;    1905,  67,165 ;   1906,  65,710. 
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The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1,  1906,  balance  unexpended $39.  OG 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 2,298.60 

2,  337.  66 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement           39.06 

July  1,  1907,  balance  unexpended 2,298.60 

July  1.  1907,  amount  covered  by  uncompleted  contracts 2,068.  74 

(t)  La  Trappe  River ^  Maryland. — This  stream,  formerly  known 
as  Dividing  Creek,  has  a  length  of  about  3  miles  and  is  a  tributary 
of  Choptank  River.  The  head  of  navigation  is  at  Trappe  Landing. 
The  controlling  depth  prior  to  1893  was  4  feet,  with  a  mean  range  of 
tide  of  18  inches,  but  was  afterwards  increased  to  8  feet  by  dredging, 
under  private  subscription.  The  original  project  is  the  existing  one, 
adopted  August  5,  1892,  and  is  for  a  channel  150  feet  wide  and  11 
feet  deep  at  mean  low  water  across  the  bar  at  the  mouth  and  for  a 
width  of  75  feet  and  a  depth  of  8  feet  inside  the  bar  as  far  as  Trappe 
Landing,  with  a  turning  basin  at  the  latter  point,  at  an  estimated  cost 
of  $7,250,  subsequently  increased  to  $9,750.  The  project  has  been 
completed  and  the  additional  work  required  is  for  maintenance. 

The  river  and  harbor  act  of  March  2,  1907  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  snore  of  Chesapeake 
Bay,  and  $2,135.39  was  allotted  for  this  work.  A  contract  has  been 
made  for  expenditure  of  funds  for  maintenance.  The  amount  ex- 
pended to  June  30,  1907,  is  $9,117.50,  of  which  $1,153.63  was  for 
maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel,  was  7  feet.  Three 
steamers  and  81  sailing  vessels  and  barges  are  reported  as  plying  in 
the  river,  the  commerce  being  valued  at  $523,681. 

The  tonnage  of  the  river  is  reported  to  be  as  follows:  1903,  11,466; 
1904,  13,601 ;  1905,  13,848 ;  1906,  13,588. 

The  improvement  has  made  no  appreciable  difference  in  freight 

rates. 

July  1,  1906,  balance  unexpended $34.02 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 2,135.39 

2, 169.  41 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         34.02 

July  1,  1907,  balance  unexpended 2,135.39 

July  1,  1907,  amount  covered  by  uncompleted  wntracts 1,921.85 

(j)  Manokin  River^  Maryland, — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-called  "  Mud  flats  "  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide  and  make  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purposes.    The  average  rise  of  tide  at  the  flats  is  2.6  feet    PrinoeBg 
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Anne  is  the  head  of  navigation  and  is  about  12  miles  above  the  mouth 
of  the  river. 

The  project  was  adopted  in  1890  and  is  based  up^on  a  survey  made 
in  August  and  September,  1889.  (Report  printed  in  Annual  Report 
for  1890,  p.  961.^  It  provides  for  a  channel  6  feet  deep  at  mean  low 
water  ana  100  leet  wide  from  Locust  Point  to  Sharps  Point,  a  dis- 
tance of  about  2^  miles  and  embracing  the  section  called  the  "  Mud 
flats,"  at  an  estimated  cost  of  $30,000.  From  1891  to  1900  dredging 
on  the  whole  project  was  done  at  various  times  as  funds  became  avail- 
able. At  the  close  of  these  operations  there  was  a  channel  6  feet  deep 
from  Sharps  Point  to  about  a  mile  above  Dashiells  Creek  and  a 
slightly  less  depth  to  the  steamboat  wharf  above,  and  at  the  mouth 
soundings  taken  over  the  area  formerly  dredged  showed  a  range  of 
depth  from  4.5  to  7.3  feet.  No  work  was  done  afterwards  untu  the 
enactment  of  the  river  and  harbor  act  of  March  3,  1905,  which  con- 
tained an  appropriation  of  $44,000  for  rivers  and  harbors  on  the  east 
shore  of  Chesapeake  Bay.  The  sum  of  $4,772.50  of  this  appropriation 
was  allotted  to  this  river  and  dredging  was  done  under  contract  in 
the  autumn  of  1905,  which  consisted  m  removing  shoals  that  had 
formed,  and  resulted  in  a  controlling  depth  of  but  3  feet. 

The  creation  and  maintenance  of  a  channel  across  the  Mud  flats  at 
the  mouth  of  this  river  is  a  work  of  some  difficulty  and  uncertainty 
under  the  method  adopted,  which  was  originally  considered  as  ten- 
tative onlv  and  the  best  that  the  commercial  importance  of  the  proj- 
ect would  justify.  Funds  have  not  been  available  for  ade(}uate 
maintenance  and  the  channel  has  deteriorated  rapidly.  The  estimate 
of  cost  of  project  was  increased  May  13,  1907,  to  $42,103.99.  The 
river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000  for  im- 
provement of  rivers  and  harbors  on  east  shore  of  Chesapeake  Bay, 
and  $9,160.69  was  allotted  for  this  work.  A  contract  for  expenditure 
of  funds  has  been  made. 

The  amount  expended  on  the  improvement  to  June  30,  1907,  is 
$27,272.50  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  The  amount  expended 
for  maintenance  was  $4,728.36.  About  three-fifths  of  the  project  is 
completed.  The  maximum  draft  that  could  be  carried  June  30,  1907, 
at  mean  low  water  over  the  shoalest  part  of  the  channel  at  the  mouth 
was  2  feet. 

It  was  impracticable  to  obtain  commercial  statistics,  but  it  is  re- 
ported that  the  commerce  has  increased  between  5  and  10  per  cent 
over  that  reported  for  1896,  which  was  32,076  tons,  valued  at  $522,990. 
The  improvement  has  made  no  appreciable  difference  in  freight  rates. 

It  is  proposed  to  apply  the  balance  available  toward  completing  the 
project. 

July  1,  1006,  balance  unexpoiuled $44. 14 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  11)07 9,160.60 

9,  204.  83 
June  .30,   1907,   amount   expended  during   fiscal   year,   for  works  of 

Improvement 44. 14 

July  1,  1907,  balance  unexpended 9,160.69 

July  1,  1907,  amount  covered  by  uncompleted  contracts 8,244.62 

Amount  (estimated)  required  for  completion  of  existing  project 10,399.16 
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(k)  Tyaskin  Creek. — This  stream  is  also  known  as  Wetipquin 
Creek,  or  River.  It  is  a  small  tributary  of  Nanticoke  River,  having  a 
length  of  about  5  miles.  The  controlling  depth  in  the  creek  was  8 
feet,  but  on  the  bar  at  the  mouth  it  was  but  3 J  feet  at  mean  low  water, 
with  an  average  rise  and  fall  of  the  tide  of  3  feet.  A  survey  was 
made  in  1899  (report  printed  in  Annual  Report  for  1900,  p.  1681). 
The  existing  project,  which  is  the  original  one,  is  for  a  channel  9  feet 
deep  at  mean  low  water,  with  a  width  of  120  feet,  at  an  estimated  cost 
of  $13,200.     Dredging  was  done  in  the  fiscal  year  ending  June  30, 

1904,  and  resulted  in  making  a  9-foot  navigation  at  mean  low  water 
to  the  wharf  at  Tyaskin,  the  head  of  navigation,  but  the  channel  was 
only  60  feet  wide.  The  sum  of  $2,158  was  allotted  for  this  creek 
from  the  appropriation  of  $44,000,  March  3,  1905,  for  rivers  and  har- 
bors on  the  east  shore  of  Chesapeake  Bay.  The  channel  was  widened 
with  these  funds  to  90  feet  for  a  distance  of  1,270  feet.  Under  a  sur- 
vey made  in  January,  1906,  the  estimate  of  cost  of  completion  of  this 
project,  with  a  suitable  turning  basin  added,  is  $6,462.39.  The  river 
and  harbor  act  of  March  2,  1907,  appropriated  $60,000  for  improve- 
ment of  rivers  and  harbors  on  the  east  shore  of  Chesapeake  Bay,  and 
$6,500  was  allotted  to  complete  this  work.  A  contract  has  been  made 
for  completion.  The  amount  expended  to  June  30,  1907,  is  $10,158. 
The  project  is  about  five-eighths  completed.  The  maximum  draft 
that  could  be  carried  June  30,  1907,  at  mean  low  water  over  the 
shoalest  part  of  the  channel  was  8  feet. 

Three  steamers  and  35  sailing  vessels  and  barges  are  reported  as 
plying  in  the  creek,  the  commerce  being  valued  at  $45,500.  The  ton- 
nage of  the  creek  is  reported  to  be  as  follows:  1903,  784;  1904,  796; 

1905,  856 ;  1906,  945. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Reference  to  reports  on  examination  and  survey  required  by  the 
river  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  214  of 
the  Report  of  the  Chief  of  Engineers  for  1906. 

July  1,  1900,  balance  unexpended $25.  84 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 6,500.00 

6,  525.  84 

June  30,   1907,   amount   expended  during   fiscal   year,   for   works  of 

Improvement 25.84 

July  1,  1907,  balance  unexpended 0,500.00 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5,850.00 
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CONSOLlDATia). 

July  1,  1006,  balance  unexpended $350. 13 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907-  00, 0(K).  00 

(X),  350. 13 
June  30,   1907,   amount  ex[>ended  during   fiscal   year,   for  works  of 

improvement : 302.  79 

July  1,  1907,  balance  unexiKMideil 59,993.34 

July  1,  1907,  outstanding  liabilities 0.  95 

July  1,  1907,  balance  available 59,980.39 

July  1,  1907,  amount  covereil  by  uncompleted  contracts 54,000.03 

Amount  (estimated)  re<iuired  for  completion  of  existing  project 53,530.40 

(See  Appendix  J  G.) 

7.  Nanticoke  River^  Delaware  and  Maryland, — This  river  is  a  tidal 
stream,  its  headwaters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in  a 
southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay,  and 
the  interests  for  the  improvement  of  the  river  center  at  Seaford,  the 
head  of  navigation,  3G  miles  from  the  mouth,  where  the  range  of  tide 
is  about  3.4  wet. 

The  river  and  harbor  act  of  August  18,  1894,  appropriated  $5,000 
for  improving  Broad  Creek  River,  Delaware,  a  branch  of  Nanticoke 
River,  and  provided  that  as  much  of  it  as  might  be  necessary  should 
be  used  for  the  removal  of  the  bar  extending  from  the  railroad  bridge 
at  Seaford  toward  the  mouth  of  Nanticoke  River.  AVith  this  appro- 
priation the  channel  was  dredged  where  necessary  to  a  width  of  100 
feet  and  a  depth  of  9  feet  at  mean  low  water  from  the  south  side  of 
the  railroad  bridge  at  Seaford  to  a  pcrint  8,000  feet  below.  A  previous 
appropriation  for  the  Nanticoke  River  in  1880  was,  in  accordance 
with  the  terms  of  the  law,  applied  to  Broad  Creek  River  up  to  Laurel. 

The  existing  project  for  the  improvement  of  the  Nanticoke  River 
is  based  upon  a  survey  made  in  1895  (printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  pp.  1165  to  1167)  and  is  for  a  channel 
9  feet  deep  at  mean  low  water  and  100  feet  wide,  the  width  to  be 
increased  to  about  150  feet  at  sharp  turns  of  the  channel,  the  improve- 
ments to  be  extended  to  within  100  feet  of  the  county  bridge,  where 
the  proposed  channel  is  to  widen  out  fan-shaped,  at  an  estimated  cost 
of  $13,000.  The  project  is  practically  completed,  and  the  additional 
work  required  is  tor  maintenance. 

The  river  and  harbor  act  of  March  2, 1907,  contained  an  appropria- 
tion of  $2,000  for  this  work,  and  a  contract  for  maintenance  has  been 
entered  into. 

The  amount  expended  to  June  30,  1907,  was  $13,000,  of  which 
$5,000  was  on  a  previous  project  and  $2,429.26  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  8^  feet.  Three 
steamers  and  120  sailing  vessels  and  barges  are  reported  as  plying 
in  the  river,  the  commerce  being  valued  at  $4,351,380.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1903,  119,038;  1904, 120,229; 
1905,  121 JG9;  190G,  119,348. 
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light,  and  from  that  point  to  deep  water  below,  a  channel  of  the  same 
depth  425  feet  wide,  and  in  addition  a  basin  on  both  the  north  and 
south  sides  of  the  railroad  wharf  12  feet  deep,  at  an  estimated  cost  of 
$37,317.50.  The  act  of  March  3,  1875,  made  the  appropriation,  and 
the  work  was  completed  May,  1876.  No  dredging  has  been  done 
since,  and  the  work  has  been  without  maintenance  for  about  thirty 
years. 

The  act  of  March  3,  1905,  authorized  a  survey,  which  was  made  ia 
December,  1905,  the  report  thereon  being  printed  in  House  Document 
No.  783,  Fifty-ninth  Congress,  first  session.  The  existing  project, 
approved  March  2,  1907,  is  to  restore  the  channel  formerly  aredged 
and  to  restore  and  widen  the  anchorage  basin,  at  an  estimated  cost  of 
$37,70().()2,  and  an  annual  cost  for  maintenance  of  $800.  The  river 
and  harbor  act  of  March  2,  1907,  made  an  appropriation  of  $37,707 
for  the  completion  of  this  project,  and  a  contract  has  been  entered 
into  for  the  work.  Nothing  has  been  expended  on  existing  project  to 
June  30,  1907. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  8  feet. 

Eight  steamers  and  350  sailing  vessels  and  barges  are  reported  as 
plying  in  the  harbor,  the  commerce  being  valued  at  $1,242,860.  The 
tonnage  of  the  harbor  is  reported  to  be  30,205  for  the  year  1906. 

A  report  on  a  survey  ot  this  harbor  is  to  be  found  beginning  on 
page  105,  Part  2,  xVnnual  Report  of  the  Chief  of  Engineers  for  1875. 

Amount  appropriate<l  by  river  and  harbor  act  ap[)rov(Hl  March  2, 1907-  $37,  707. 00 

July  1,  1907,  bahince  unexpended 37,707.00 

July  1,  1907,  outstanding?  liabilities 36.95 

July  1,  1?)07,  balance  available 37,670.05 

July  1,  1907,  amount  c<n'ered  by  uncomplettnl  contracts 33,936.30 

(See  Appendix  J  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — During  the  past  fiscal  year  the  following  wreck  was 
removed:  Schooner  Edward  Wright  from  Chesapeake  Bay  near 
Bloody  Point  light-house,  Maryland,  at  a  cost  of  $550. 

EXAMINATION  OF  ROUTE  l'X)R  A  WATERWAY  TO  CONNECT  THE  WATERS 
OF  THE  CHESAPEAKE  AND  DEL  AW  ARE  BAYS,  INCLUDING  THE  "  SASSA- 
FRAS "  ROUTE,  MADE  IN  COMPLIANCE  WITH  JOINT  RESOLUTION  OF 
CONGRESS  APPROVED  JUNE  28,  1900. 

Report  dated  January  1,  1007,  by  a  Commission  appointed  by  the 
President  to  examine  and  report  upon  a  route  for  the  construction  of 
a  free  and  open  waterway  to  connect  the  waters  of  the  Chesapeake 
and  Delaware  hays^  including  the  Sassafras  route^  required  by  joint 
resolution  of  Congress  approved  June  28,  190G,  was  submitted  to  Con- 
gress and  printed  in  Senate  Document  Xo.  215,  Fifty-ninth  Congress, 
second  session.  The  route  selected  is  that  of  the  present  Chesapeake 
and  Delaware  Canal,  the  works,  franchises,  etc.,  thereof  being  ap- 
praised at  $2,514,289.70. 
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IMPROVEMENT  OF  POTOMAC  RIVER  AND  ITS  TRIBUTARIES,  OF 
JAMES  RIVER  AND  OF  HARBOR  AT  MILFORD  HAVEN,  VIRGINIA, 
AND  OF  CERTAIN  RIVERS  IN  MARYLAND  AND  VIRGINIA  ON  THE 
WESTERN  SHORE  OF  CHESAPEAKE  BAY:  CONSTRUCTION  OF 
PIERS,  HAMPTON  ROADS,  JAMESTOWN  EXPOSITION;  PERMANENT 
LANDING  PIER.  JAMESTOWN  ISLAND,  VIRGINIA. 

This  district  was  in  the  charge  of  Maj.  Spencer  Cosby,  Corps  of 
Engineers,  to  September  11,  1906;  in  the  temporary  charge  of  First 
Lieut.  E.  J.  Dent,  Corps  of  Engineers,  from  September  11,  to  Novem- 
ber 18,  1906,  and  in  the  charge  of  Major  Cosby  since  November  18, 
1906,  the  district  officer  having  Lieutenant  Dent  under  his  immediate 
orders  to  September  11,  and  since  November  18,  1906.  Division  engi- 
neer, Col.  Amos  Sticknev,  Corps  of  Engineers,  until  June  4,  1907, 
and  Col.  D.  W.  Lockwood,  Corps  of  Engineers,  since  that  date. 

L  Potomac  River  at  Washington^  D.  C. — Before  improvement  the 
Virginia  channel  was  obstructed  by  two  bars.  The  upper  bar  ex- 
tended upstream  from  Long  Bridge  to  about  one-half  mile  below 
Easby  Point,  and  the  ruling  depth  on  this  bar  was  8  feet.  The  lower 
bar  was  near  Giesboro  Point  and  had  a  ruling  depth  of  14  feet.  The 
ruling  depth  in  the  AA^ashington  channel  was  10  feet.  Georgetown 
Harbor  w^as  obstructed  by  several  dangerous  rocks.  The  flats,  which 
extended  to  the  edge  of  the  Virginia  channel,  were  largely  bare  at  low 
water  and  were  an  active  agent  in  spreading  malarial  and  other 
diseases. 

Between  June  11, 1870,  and  March  3,  1881,  the  sum  of  $290,000  was 
appropriated  by  Congress  for  the  improvement  of  the  harbors  of 
Washington  and  Georgetown.  The  project  under  which  this  sum 
was  expended  is  not  definitely  stated,  although  it  is  understood  that 
it  provided  for  dredging  channels  16  feet  deep  and  200  feet  wide 
through  the  Georgetown  and  AVashington  channels,  and  for  the  re- 
moval of  the  most  dangerous  rocks  obstructing  navigation  in  the 
harbor  of  Georgetow  n  to  a  depth  of  20  feet. 

The  existing  project  for  the  improvement  was  adopted  August  2, 
1882,  and  has  for  its  object  the  improvement  of  the  navigation  of  the 
river  by  widening  and  deepening  its  channels,  the  reclamation  of 
the  flats  by  depositing  on  them  the  material  dredged  from  the  chan- 
nels, the  freeing  of  the  AA^ashington  channel  of  sewage,  and  the 
establishment  of  harbor  lines.  To  effect  these  the  project  provide<l 
"  that  the  channel  depths  *  *  *  should  be  sufficient  to  accommo- 
date the  largest  draft  vessels  that  can  be  brought  up  to  Arsenal 
Point "  (the  projected  depth  was  not  stated  in  feet,  but  by  the  above- 
imposed  condition  was  at  that  time  limited  to  20  feet  at  low  tide, 
whereas  the  ruling  depth  in  the  Potomac  River  below  AVashington 
has  now  been  increased  by  dredging  to  24  feet  at  low  tide),  that  the 
flats  be  reclaimed  to  a  height  or  3  feet  above  the  flood  plane  of  1877 
(which,  although  the  highest  recorded  freshet  at  that  time,  was 
exceeded  by  about  3  feet  by  the  flood  of  1889),  and  for  a  tidal  reser- 
voir to  be  provided  with  automatic  inlet  and  outlet  gates.  A  training 
dike  on  the  A^irginia  shore  extending  downstream  from  Analostan 
Island  was  added  to  the  project  in  1890.  The  project  also  provided 
for  the  rebuilding  of  Long  Bridge  and  for  the  interception -of  all 
sewage  discharged  into  the  AA^ashington  channel,  but  neither  of  these 
works  was  included  in  the  estimated  cost  of  the  improvement,  which 
was  $2,716,365.    The  estimate  as  revised  in  1897  is  $2,953,020. 
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The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1907,  was  $2,531,764.59,  of  which  $329,934.35  has  been  applied  to 
maintenance  since  March  3,  1899,  and  50  cents  was  derived  from  the 
sale  of  blueprints. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet 
deep  and  550  feet  wide  through  the  bar  above  Long  Bridge,  in 
increasing  the  width  of  the  natural  channel  just  below  Long  Bridge 
by  50  to  500  feet  and  in  deepening  it  to  20  feet ;  in  dredging  a  channel 
350  feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia 
channel  near  Giesboro  Point;  in  dredging  the  Washington  channel 
to  a  width  of  400  feet  and  a  depth  of  20  feet;  in  dredging  between 
this  navigation  channel  and  the  wall  of  the  adjacent  reclaimed  area 
to  a  depth  of  12  feet;  in  dredging  at  the  junction  of  the  Washington 
and  Virginia  channels;  in  dredgmg  the  tidal  reservoir  (111  acres) 
to  a  depth  of  about  8  feet;  in  several  times  redredging  cuts  20  feet 
deep  through  bars  which  had  re-formed  by  freshet  action  in  the 
Virginia  and  Washington  channels;  in  the  completion  of  the  reser- 
voir outlet;  in  the  construction  of  35,289  linear  feet  of  sea  wall,  of 
which  7,006  linear  feet  has  been  taken  dow^n  and  relaid,  and  in  the 
building  of  5,965  linear  feet  of  training  dike. 

The  area  of  land  reclaimed  by  these  operations  is  621.12  acres  (or, 
including  reservoir,  739.42  acres),  which  by  act  of  March  3,  1897, 
was  declared  to  be  a  public  park  under  the  name  of  Potomac  Park. 
The  entire  project  is  now  about  two-thirds  completed. 

The  work  of  maintenance  during  the  fiscal  year  ended  June  30, 
1907,  consisted  in  partly  redredging  the  Washington  channel ;  in 
repairing  the  wharf  at  Easby  Point;  in  making  preparations  for 
additional  redredging,  and  in  general  maintenance  of  the  improve- 
ment and  care  of  property. 

The  maximum  dratt  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  Washington  channel  was  21 
feet;  for  the  Virginia  channel  it  was  17  feet.  The  mean  range  of 
tide  is  about  3  feet. 

The  Potomac  River  is  navigable  to  the  foot  of  Little  Falls,  3J 
miles  above  Georgetown,  but  the  Aqueduct  Bridge,  which  crosses 
the  river  at  Georgetown,  113  miles  above  the  mouth  of  the  river,  has 
no  draw  and  limits  the  navigation  of  large  steamers  and  masted 
vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal, 
lumber,  ice,  cord  wood,  stone,  oils,  oysters,  bricks,  coke,  and  general 
merchandise.  The  receipts  and  shipments  during  1906  amounted  to 
about  907,000  tons  and  were  estimated  to  be  worth  about  $8,609,860. 
This  is  the  largest  tonnage  ever  reported. 

The  benefits  to  navigation  from  the  improvements  made  have  been 
marked.  Vessels  of  much  deeper  draft  than  those  formerly  used  are 
now  engaged  in  this  trade,  and  it  is  understood  that  freight  rates  have 
been  materially  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  maintenance  of  the  improvement  in  a  serviceable 
condition. 

Maps  of  the  locality  may  be  found  in  each  Annual  Report  of  the 
Chief  of  Engineers  since  1877,  with  the  exception  of  those  for  1879, 
1882,  1893,  and  1905. 
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Reference  lo  (he  report  on  the  examination  and  survey  of  Potomac 
River  at  Washington,  D.  C,  will  be  fonnd  on  page  194  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1004. 

July  1,  I90G.  bnlfiiK*  une.^pendert- — $47..'W2.83 

Aiiiouut  approprintcd  by  river  nnd  liarbor  act  approved  March  2. 1907.  258, 000. 00 
Received  ^m  sale  of  blueprints .  50 

305. 553.  SS 
June  30,  1907.  aiuouiit  exjiended  (lurliiK  Usc-iil  year,  for  iiiiilnlenance 
of   improvement 45,  317.  42 

July  I,  1907.  balance  unespended _ _  2(»,  23o.  91 

July  1,  1007,  outstanding  llnlillitles_ 221.80 

July  1.  1907,  balance  avnllable.j__ 2W,014.J1 

Amount  (etitimated)  required  for  <-ouipletion  of  existing  proj«.'t 490,954.33 

(See  Appendi.x  K  1.) 

S.  Potomac  River  helow  W afthington,  D.  C. — The  Potomac  River 
below  Washington,  D.  C.,  in  generally  a  wide  and  deep  body  of  water, 
having  the  characteristics  of  a  tidal  estuary  rather  tnan  of  a  fluvial 
stream. 

Prior  to  improvement  24-foot  navigation  was  obstructed  by  seven 
shoals,  over  which  the  depth  ranged  from  19*  to  23  feet  at  low  tide. 
Several  of  these  shoals  were  long  and  formed  serious  obstructions  to 
navigation  by  deep-draft  vessels. 

The  present,  which  is  also  the  original,  project  for  this  improve- 
ment was  adopted  March  3,  1899.  It  provides  for  the  improvement 
of  the  waterway  by  dredging  channels  24  feet  deep  and  200  feet  wide 
through  all  obstructions  (o  24-foot  navigation  below  Washington, 
D.  C,  at  an  estimated  cost  of  $176,000. 

The  amount  expended  to  June  30,  1907,  was  $184,836,  of  which 
about  $31,000  was  applied  to  maintenance. 

As  a  result  of  this  expenditure  channels  24  feet  deep  and  at  least 
200  feet  wide  have  been  dredged  through  all  the  shoals. 

The  work  of  maintenance  during  the  fiscal  year  ended  June  30, 
1907,  consisted  in  making  occasional  inspections  of  the  locality. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  water  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  24  feet.  Tlie  mean  range  of  tide  varies  from  about  1,6  feet 
at  the  lower  shoals  to  about  2,8  feet  at  the  upper.  Georgetown,  113 
miles  above  the  mouth  of  Potomac  River,  is  the  head  of  navigation 
for  large  vessels.  .,   , 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal, 
lumber,  ice,  oils,  naval  oi'dnance  and  supplies,  cord  wood,  brick  clay, 
stone,  fertilizer,  oysters,  bricks,  phosphate  rock,  coke,  paving  blocks, 
railroad  ties,  asphalt,  potash  salt,  and  general  merchandise.  The 
receipts  and  shipments  during  1906  amounted  to  about  1,284.000  tons, 
and  were  estimated  to  l»  worth  about  $20,116,052. 

As  far  as  known  the  work  done  has  had  no  material  effect  upon 
freight  rates. 

ITie  work  provided  for  under  the  present  project  has  been  com- 
pleted, and  no  further  appropriation  is  required  therefor. 

"ijjs  <if  the  locality  may  be  found  in  the  Annual  Reports  of  the 
f  of  I       neers  for  1890,  1900,  1902,  and  1903. 
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For  reference  to  the  report  of  an  examination  and  survey  of  Poto- 
mac River  below  Washington,  D.  C,  see  page  197  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1906,  balance  unexiwnded $1,281.00 

June  30,  1007,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 117. 00 

July  1,  1007,  balance  unexpended 1,104.00 

(See  Appendix  K  2.) 

3,  Anacostia  Rlrer^  Distnrt  of  Columbia. — Before  improvement 
the  ruling  depth  from  the  mouth  to  the  Navy- Yard  Bridge  was  about 
18  feet,  the  channel  affording  this  depth  being  narrow  and  tortuous. 

An  allotment  of  $20,000  for  work  in  the  Anacostia  was  made  from 
the  appropriation  of  September  19,  1890,  for  improving  Potomac 
River  at  Washington.  Under  this  allotment  channels  20  feet  deep 
and  about  200  fet'it  wide  were  dredged  through  shoals  near  the  foot  of 
South  Capitol  street  and  opposite  AVashington  Barracks.  This 
dredging  was  completed  in  May,  1892,  at  a  cost  of  $18,536.94. 

The  present  project  for  this  stream  was  adopted  June  13,  1902,  and 

Erovides  for  the  improvement  of  the  portion  of  Anacostia  River 
Blow  the  Navy-Yard  Bridge  by  dredging  a  channel  20  feet  deep  for 
a  widtli  of  400  feet,  the  depth  then  gradually  decreasing  to  6  feet  at 
the  bulkhead  lines,  and  by  depositing  the  dredged  material  on  the 
adjacent  flats  to  an  average  elevation  of  7  feet  above  low  tide,  the 
reclaimed  area  to  l)e  surrounded  by  an  earthen  embankment  to  a 
height  of  14  feet  above  low  tide,  protected  by  a  masonry  sea  wall, 
and  provided  with  suitable  drainage  through  the  embankment,  all 
at  an  estimated  cost  of  $1,218,525. 

The  amount  expended  on  the  existing  project  to  June  30,  1907,  was 
$153,340.41,  none  of  which  was  applied  to  maintenance.  As  a  result 
of  this  expenditure,  a  channel  20  feet  deep  at  mean  low  tide  and  at 
least  300  feet  wide  (except  at  Buzzard  Point,  where  the  width  is 
about  240  feet)  has  been  secured  for  a  distance  of  9,130  feet  upstream 
from  the  mouth  of  the  Anacostia,  i.  e.,  up  to  the  center  of  the  navy- 
yard. 

Incidental  to  the  improvement  of  the  channel,  about  110  acres  of 
flats  has  been  fiHed  by  tne  deposit  of  excavated  material  to  an  average 
heiglit  of  4  feet  above  low  tide.  Harbor  lines  have  been  established 
up  to  Pennsylvania  Avenue  Bridge. 

A  trench  has  been  dred^r^d  from  the  upper  end  of  the  existing 
stone  sea  wall  to  Poplar  Point  and  about  2,400  cubic  yards  of  riprap 
stone  has  been  deposited  in  tliis  trench,  to  retain  material  to  be 
dredged  from  the  cnannel  during  the  ensuing  fiscal  year. 

The  entire  project  is  now  about  one-eighth  conipleted. 

The  maximum  draft  that  could  l)e  carried  on  flime  30,  1907,  over 
the  shoalest  pait  of  the  locality  under  improvement  was  19  feet. 
The  mean  range  of  tide  is  whowi  3  feet. 

Anacostia  River  is  navigable  for  large  vessels  to  the  Navy- Yard 
Bridge,  for  tugs  and  small  vessels  to  Pennsylvania  Avenue  Bridge, 
and  for  small  scows  and  lighters  to  Bladensburg,  Md.,  respectively 
2,  23,  and  8 J  miles  above  its  mouth. 

The  principal  articles  of  commerce  are  sand  and  gravel,  naval 
ordnance  and  supplies,  brick  clay,  stone,  coal,  oils,  paving  blodcBi 
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and  cord  wood.  The  receipts  and  shipments  during  1906  amounted 
to  about  335,000  tons,  and  were  estimated  to  be  worth  about 
$9,100,000. 

The  improvement  already  made  has  been  of  benefit  to  navigation, 
and  has  resulted  in  the  diversion  of  considerable  traffic  from  the 
Washington  channel,  where  conditions  were  rapidly  becoming  con- 
gested. It  is  not  known  that  any  reduction  m  freight  rates  has 
resulted  from  the  work  done. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Maps  of  the  locality  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1903,  1904,  and  1905. 

Reference  to  reports  upon  examinations  and  surveys  of  this  river 
will  be  found  on  page  198  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

A  report  relative  to  the  title  to  Anacostia  flats  is  printed  in  House 
Document  No.  194,  Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-$127, 000.  00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         1,  877.  35 

July  1,  1907,  balance  unexpended 125, 122.  a'S 

July  1,   1907,  outstanding  liabilities 821.38 

July  1,  1907,  balance  available 124,301.27 

July  1,  1907,  amount  covered  by  uncompleted  contracts 11,545.00 

Amount  (estimated)  required  for  completion  of  existing  project 940,061.94 

(See  Appendix  K  3.) 

4.  Breton  Bay^  Maryland. — Breton  Bay,  a  tidal  estuary  of  the 
Potomac  River,  is  about  6^  miles  long  and  well  landlocked.  Fifteen 
feet  of  water  can  be  carried  up  the  bay  for  a  distance  of  4  miles.  At 
the  time  of  the  adoption  of  the  project  for  its  improvement  10-foot 
navigation  in  Breton  Bay  was  obstructed  by  a  shoal  commencing  5 
miles  above  the  mouth  and  extending  to  the  head  of  the  bay.  The 
least  channel  depth  over  this  shoal  was  5  feet  at  low  tide. 

The  original  project  for  improvement,  adopted  in  1878,  provided 
for  dred^ng  a  channel  150  feet  wide  and  9  feet  deep  from  the  9-foot 
contour  m  Breton  Bay  to  the  I^onardtown  whart,  with  a  turning 
basin  for  steamboats  at  the  wharf  400  feet  wide  and  600  feet  long,  at 
an  estimated  cost  of  $30,000.  In  1886  the  project  was  amended  so  as 
to  provide  for  a  channel  200  feet  wide  and  10  feet  deep,  the  turning 
basin  to  be  800  feet  long  and  400  feet  wide.  The  estimated  cost  of 
the  amended  project  was  $49,000.  In  1890  the  original  project  was 
resumed,  a  width  of  150  feet  and  depth  of  9  feet  being  deemed  suffi- 
cient to  furnish  all  the  facilities  needed  by  navigation  at  that  time. 

From  June  18,  1878,  to  September  19,  1890,  nme  appropriations, 
aggregating  $37,500,  were  made.  This  sum  was  applied  to  dredging 
214,229  cubic  yards  of  material.  The  work  called  for  by  the  project 
of  1890  was  completed  August  25,  1891.  The  channel  was  then  9 
feet  deep  at  low  tide  from  the  original  9-foot  contour  in  Breton  Bay 
to  the  Leonardtown  wharf.  The  width  of  the  channel  was  150  feet, 
and  at  the  turn  opposite  Buzzard  Point  it  had  been  increased  to  320 
feet  to  facilitate  navigation.  The  basin  at  Leonardtown  was  9  feet 
deep,  370  feet  wide,  and  600  feet  long. 
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The  present  project  for  this  improvement  was  adopted  June  13, 

1902,  and  contemplates  the  dredging  of  a  channel  and  turning  basin 
10  feet  deep,  the  channel  to  have  a  minimum  width  of  200  feet  and 
the  turning  basin  to  be  400  feet  wide  and  600  feet  long.  The  esti- 
nuited  cost  of  the  project  is  $30,480. 

The  Board  of  Engineers  for  Rivers  and  Harbors  considered  this 
roject  and  recommended,  in  report  dated  September  22,  1903,  that 
6,000  be  expended  at  the  earliest  practicable  date  in  providing  a 
channel  10  feet  deep  and  wide  enougn  to  accommodate  the  boats  now 
trading  in  this  stream,  including  a  turning  basin  of  ample  dimensions 
at  Leonardtown  wharf,  $4,000  to  be  applied  to  new  work  and  $2,000 
to  maintenance. 

It  was  the  opinion  of  the  Board  that  the  expenditure  of  $4,000 
every  four  years  thereafter  would  be  enough  to  maintain  a  sufficient 
turning  basin  and  a  channel  at  least  100  feet  wide  and  wider  at  the 
turn,  all  of  a  10-foot  depth. 

The  amount  expended  under  the  present  project  to  June  30,  1907, 
was  $10,909.28,  or  which  about  $1,500  was  applied  to  maintenance. 
As  a  result  of  this  expenditure  there  has  been  dredged  a  channel 
from  I^eonardtown  wharf  to  deep  water  in  Breton  Bay  150  feet  wide, 
10  feet  deep,  and  6,100  feet  long,  with  a  turning  basin  at  its  head  of 
the  same  depth,  275  feet  wide  and  about  500  reet  long.  The  width 
of  the  channel  is  increased  to  about  220  feet  at  the  turn  at  Buzzard 
Point.  The  project  as  recommended  by  the  Board  of  Engineers  for 
Rivers  and  Harbors  is  completed,  except  for  maintenance.  The  work 
of  maintenance  during  the  fiscal  year  ending  June  30,  1907,  resulted 
in  restoring  a  depth  of  10  feet  in  the  shoal  portion  of  the  previously 
dredged  channel. 

The  maximum  draft  that  could  be  carried  on  June  30, 1907,  at  mean 
low  water,  over  the  shoalest  part  of  the  locality  under  improvement 
was  10  feet.  The  mean  range  of  tides  is  about  1.7  feet.  Leonardtown, 
6  miles  above  the  mouth  of  the  bay,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  oysters,  railroad  ties,  cord 
wood,  lumber,  grain,  tobacco,  farm  produce,  coal,  and  general  mer- 
chandise. The  receipts  and  shipments  during  1906  amounted  to 
about  6,600  tons  and  were  estimated  to  be  worth  about  $170,000.  The 
number  of  passengers  carried  is  about  2,000  a  vear. 

The  improvement  has  been  of  great  l)enent  to  shippers  in  this 
vicinity,  but  as  far  as  known  there  has  been  no  material  reduction  in 
freight  rates. 

In  conformity  with  the  recommendation  of  the  Board  of  Engineers 
for  Rivers  and  Harbors  no  additional  appropriation  is  requested  for 
this  locality  at  present. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887  and  1889. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  page  199  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904.  For  report  of  Board  of  Engineers  for  Rivers  and  Harbors 
referred  to  above  see  Annual  Report  of  the  Chief  of  Engineers  for 

1903,  page  1045. 
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July  1,  1906,  balance  unexpended $5,948.74 

June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $3,358.02 

For  maintenance  of  improvement 1, 500. 00 

4,858.02 

July  1,  1907,  balance  unexpended 1,090.72 

July  1,  1907,  outstanding  liabilities 523.85 

July  1,  1907,  balance  available 5G0. 87 

July  1,  1907,  amount  covered  by  uncompleted  contracts 485.  65 

( See  Appendix  K  4. ) 

5.  York^  Mattaponi^  and  Pamiinkey  riverSj,  and  Occoquan  and 
Carters  creeks^  Virginia. —  {a)  York  niver. — Frier  to  improvement 
24  feet  could  be  carried  up  York  River  for  a  distance  of  32  miles,  to 
Potopotank  bar,  over  which  the  ruling  depth  was  18^  feet.  West 
Point  bar,  the  only  other  obstruction  to  navigation,  had  a  ruling 
depth  of  15^  feet. 

The  project  for  this  improvement,  adopted  June  14,  1880,  and 
revised  in  1884  and  1887,  provides  for  dredging  channels  22  feet 
deep  at  mean  low  water  and  400  feet  wide  through  the  bars,  and  for 
the  construction  of  a  dike  along  the  right  bank  at  West  Point  bar 
to  maintain  the  channel,  at  a  total  estimated  cost  of  $308,800. 

The  amount  expended  to  June  30,  1907,  was  $249,813.42,  of  which 
$21,890.19  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
This  expenditure  has  resulted  in  a  dredged  channel  105  feet  wide  and 
22  feet  deep  at  Potopotank,  and  another  22  feet  deep  and  160  to  260 
feet  in  width  at  West  Point  bar.  A  training  dike  10,142  feet  long  has 
been  constructed  at  West  Point  bar,  part  of  which  has  been  rebuilt. 

The  entire  project  is  now  about  three-fifths  completed. 

The  maximum  draft  that  could  be  carried  on  June  30, 1907,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  improvement 
was  about  20  feet.  The  mean  range  of  tides  is  about  3  feet.  York 
River  is  navigable  throughout  its  entire  length  of  41  miles  to  West 
Point  at  its  head. 

The  principal  articles  of  commerce  are  lumber,  oysters,  cord  wood, 
tobacco,  railroad  ties,  farm  produce,  ship  timber,  piles,  and  general 
merchandise.  The  receipts  and  shipments  during  1906  amounted  to 
about  198,000  tons,  and  were  estimated  to  be  worth  about  $6,100,000. 

The  work  done  has  been  of  much  importance  to  commerce,  and  it 
is  understood  that  freight  rates  have  been  somewhat  reduced. 

The  additional  work  proposed  is  designed  for  the  preservation  of 
work  already  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1886,  1887,  and  1894. 

For  reference  to  report  on  examination  and  survey  of  York  River 
see  page  201  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1906,  balance  unexpended $58.44 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 7,000.00 

July  1,  1907,  balance  unexpended 7,058.44 

Amount  (estimated)  required  for  completion  of  existing  project 73,818.33 
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(b)  Mattaponi  River. — The  Mattaponi  River  is  navigable  for  small 
steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles,  and 
can  be  made  navigable  for  small  barges  from  Aylett  to  Monday 
bridge,  16  miles  above.  At  the  time  of  the  adoption  of  the  project  the 
obstructions  to  a  5^-foot  navigation  below  Aylett  consisted  of  seven 
bars,  upon  which  the  ruling  depths  at  low  tide  varied  from  2.4  to  3.8 
feet.  xVbove  Aylett  there  were  numerous  bars,  but  no  work  upon 
them  has  been  proposed.  The  river  was  also  obstructed  by  snags, 
wrecks,  and  overhanging  trees. 

The  original  project  tor  improvement,  adopted  June  14,  1880,  pro- 
vided for  the  removal  of  snags,  wrecks,  and  leaning  trees  below  Mon- 
day bridge  and  the  improvement  of  the  bars  below  Aylett,  so  as  to 
give  a  depth  of  51  feet  at  low  tide  and  a  channel  width  of  40  feet,  at 
an  estimated  cost  of  $84,050.  This  project  was  extended  by  the  terms 
of  the  river  and  harbor  act  of  July  18,  1802,  which  provided  for  the 
removal  of  snags  as  far  up  as  (lunieas  bridge,  near  Milford  station, 
on  the  Richmond,  Fredericksburg  and  Potomac  Railroad.  The  esti- 
mated cost  of  this,  which  is  the  present  project,  is  $72,100. 

The  amount  expended  to  June  30,  1907,  was  $31,044.31,  of  which 
$2,104.48  has  been  applied  to  maintenance  since  March  3,  1899.  This 
expenditure  resulted  in  the  removal  of  snags,  logs,  and  overhanging 
trees  from  the  river  between  Robinson  bar,  34  miles  above  the  mouth, 
and  Monday  bridge,  and  in  keeping  the  river  below  Aylett  free  from 
such  obstructions;^ in  constructnig  2,297  linear  feet  of  dike  at  Robin- 
son bar,  and  in  dredging  channels  of  the  full  projected  dimensions 
entirely  through  Line  Tree  and  partly  through  Latane  and  Walker 
bars.     The  entire  project  is  now  about  one-third  completed. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  shoalest  part  of  the  channel  June  30,  11)07,  was  2.4  feet  at  Walker 
bar.  The  mean  range  of  tide  is  about  3  feet.  Aylett,  39  miles  above 
the  mouth  of  the  river,  is  the  present  head  of  navigation. 

The  principal  articles  of  commerce  are  luml)er,  cord  wood,  farm 
produce,  railroad  ties,  piles,  ship  timber,  and  general  merchandise. 
The  receipts  and  shipments  during  lOOO  amounted  to  about  80,000 
tons,  and  were  estimated  to  l)e  worth  about  $827,000. 

The  work  done  has  been  of  considerable  iK^nefit  to  commerce,  and  it 
is  understood  that  not  only  have  shipments  l)een  facilitated,  but  that 
frt»ight  rates  have  been  somewhat  reduced. 

The  additional  work  proposed  is  partly  necessary  to  make  the  im- 
provement available,  partly  for  the  purpose  of  extension  of  benefits, 
and  j)artly  for  the  preservation  of  work  already  done. 

Maps  of  the  localitv  mav  l)e  found  in  the  Annual  Reports- of  the 
Chief  of  Engineers  for  188t,  1888,  and  1800. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity se(»  page  212  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 
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July  1,  1900,  balance  unexpended $5,755/85 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 6,  500.00 

12,  255.  85 
June  J50,  1907,  amount  exi)ended  during  fiscal  year,  for  worlds  of  im- 
provement      1,  300. 16 

July  1,  1907,  balance  unexi^ended 10,955.(59 

July  1,  1907,  amount  covered  by  uncompleted  contracts 2,022.66 

Amount  (estimated)  reiiuired  for  completion  of  existing  project 31,694.48 

(c)  Pamunkey  River, — At  the  time  of  the  adoption  of  the  project 
for  the  improvement  of  Pamunkey  River,  a  draft  of  7  feet  could  be 
carried  at  low  tide  to  Buckland  bar,  38^  miles  above  its  mouth. 
Between  this  bar  and  Hanovertown,  a  distance  of  20^  miles,  there 
were  six  bai-s,  the  ruling  depths  on  which  varied  from  5J  to  2  feet. 
Besides  these  bars  the  river  was  obstructed  by  wrecks,  logs,  snags, 
and  overhanging  trees. 

The  original,  which  is  also  the  existing,  project  for  the  improve- 
ment of  this  river  was  adopted  June  14,  1880,  and  amended  in  1885. 
It  contemplates  securing  7-foot  navigation  to  Bassett  Ferry,  47  miles 
above  West  Point ;  thence  5-foot  navigation  to  Wormley  Landing,  7 
miles  upstream;  thence  3-foot  navigation  to  Hanovertown,  5  miles 
farther;  the  7-foot  channel  to  have  a  width  of  100  feet  and  the  other 
channels  a  width  of  40  feet.  The  wrecks,  snags,  logs,  and  trees  ob- 
structing navigation  between  Garlick  Ferry  and  Hanovertown  were 
also  to  be  removed.     The  estimated  cost  of  this  project  is  $32,500. 

The  amount  expended  to  June  30,  1907,  was  $27,075.87,  of  which 
$2,872.05  was  applied  to  maintenance  after  March  3,  1899.  This  ex- 
penditure has  resulted  in  removing  snags  and  similar  obstructions 
from  about  30  miles  of  river,  in  keepmg  it  free  from  such  obstructions, 
in  removing  parts  of  7  wrecks,  in  partly  improving  Spring  and  Skid- 
more  bars,  and  in  dredging  a  channel  100  feet  wide  and  7  feet  deep 
through  Buckland  bar. 

The  entire  project  is  now  about  one-half  completed. 

The  work  of  maintenance  during  the  fiscal  year  ended  June  30, 
1907,  consisted  in  examining  an  obstructed  thoroughfare. 

The  maximum  drafts  that  could  be  carried  through  the  channels  on 
June  30,  1907,  at  mean  low  tide  were  as  follow^s:  In  the  7-foot  chan- 
nel, 5.3  feet;  in  the  5-foot  channel,  3.5  feet,  and  in  the  3-foot  channel 
2.2  feet.  The  mean  range  of  tide  varies  from  2  to  3.5  feet.  Han- 
overtown, 59  miles  above  the  mouth  of  the  river,  is  the  head  of  navi- 
gation. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  railroad 
ties,  ship  timber,  salt,  and  grain.  The  receipts  and  shipments  during 
1906  amounted  to  about  40,000  tons  and  were  estimated  to  be  worth 
about  $295,000. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  not  only  have  shipments  been  facilitated,  but  freight  rates 
have  been  reduced. 

The  additional  work  proposed  is  for  maintenance  and  preservation 
of  the  work  already  done. 

Maps  of  the  locality  mav  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 
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For  reference  to  the  report  on  an  examination  and  survey  of  Pa- 
munkey  River,  see  page  213  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

July  1,  1906,  balance  unexpended $2,823.83 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March   2,   1907 5,500.00 


8,423.83 
Jmie  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance  of 
improvement , 99. 70 

July  1,  1907,  balance  unexpended 8,324.13 

July  1,  1907,  amount  covered  by  uncompleted  contracts 2,340.00 

(d)  Occoquan  Creek, — In  1872  navigation  in  Occoquan  Creek,  a 
tributary  or  the  Potomac  River,  was  obstructed  by  three  bars,  desig- 
nated as  Lower  Mud,  Upper  Mud,  and  Sand  bars,  over  which  but  1.2 
feet  could  be  carried  at  low  tide.  Aside  from  these  obstructions  the 
creek  was  amply  wide  and  deep  at  low  tide  for  vessels  drawing  up 
to  5  feet. 

The  original  project  for  the  improvement  was  adopted  March  3, 
1873,  and  provided  for  dredging  channels  100  feet  wide  and  5  feet 
deep  through  these  three  bars  at  an  estimated  cost  of  $18,000.  This 
project  was  modified  in  1879  to  include  a  new  channel  through  and  a 
dike  at  Sand  bar,  and  the  dredging  of  a  channel  of  the  above  dimen- 
sions through  Occoquan  bar  at  the  head  of  navigation,  increasing  the 
estimated  cost  of  the  improvement  to  $25,000.  Four  appropriations 
were  made  from  1873  to  1878,  aggregating  $25,000,  and  in  1880  the 
improvement  was  regarded  as  completed. 

The  existing  project  for  this  stream  was  adopted  September  19, 1890, 
and  contemj)lates  the  dredging  of  channels  G  feet  deep  and  100  feet 
wide  through  the  four  bars  (except  the  lower  2,000  feet  of  the  Lower 
Mud  bar,  where  the  width  is  to  be  150  feet),  and  the  construction  of 
(likes  at  Upper  Mud,  Sand,  and  Occoquan  bars  to  maintain  the  depth 
obtained  bv  dredging  at  an  estimated  cost  of  $45,000.  The  project 
was  extended  by  act  of  March  2,  1907,  to  include  the  dredging  of  a 
channel  150  feet  wide  and  G  feet  deep  through  the  Outer  bar,  over 
which  the  original  ruling  depth  as  4.7  feet.  The  estimated  cost  of  the 
project  as  modified  is  $(54,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
was  $27,411.83,  ox  which  $3,814.G8  was  applied  to  maintenance  sub- 
sequent to  March  3,  1899.  As  a  result  oi  this  expenditure,  channels 
of  the  full  projected  dimensions  have  l>een  dredged  through  all  except 
the  Outer  l)ar  and  redredged  where  shoaling  occurred,  and  1,614 
linear  feet  of  dike  has  l)een  constructed  at  Occoquan  bar  and  Sand 
bar  and  repaired  where  injured  by  freshets  and  ice. 

The  entire  project  is  now  about  one-half  completed. 

The  work  of  maintenance  undertaken  during  the  fiscal  year  ended 
June  30,  1907,  resulted  in  partly  redredging  the  channel  at  Lower 
Mud  bar. 

The  maximum  draft  that  could  1x3  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  4.7  feet.  The  mean  range  of  tide  is  about  2  feet.  The  town  of 
Occoquan,  G  miles  above  the  mouth,  is  the  head  of  navigation. 
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The  principal  articles  of  commerce  are  railroad  ties,  building  sand, 
piles,  cord  wood,  lumber,  grain,  facm  produce,  coal,  and  flour.  The 
receipts  and  shipments  during  1906  amounted  to  about  26,000  tons 
and  were  estimated  to  be  worth  $150,000. 

The  work  done  has  been  of  great  benefit  to  navigation  in  this  creek, 
and  it  is  understood  that  not  onlv  have  shipments  been  facilitated,  but 
freight  rates  have  been  materiallv  reduced. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  pages  202  and  203  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904  and  page  237  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1906. 

July  1,  1906,  balance  unexpended $5,956.59 

Amount  allotted  from   appropriation  by  river  and   harbor  act   ap- 
proved March  2,  1907 20,000.00 

25. 950.  59 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 69. 01 

July  1,  1907,  balance  unexpended 25,887.58 

July  1,  1907,  outstanding  liabilities 172.10 

July  1,  1907,  balance  available 25,715.42 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5, 100.00 

Amount  (estimated)  required  for  completion  of  existing  project 14,  .515.  27 

(e)  Carters  Creek. — Before  improvement  the  entrance  to  Carters 
Creek,  a  tidal  estuary  of  the  Rappahannock  River,  was  obstructed  by 
a  bar  over  which  but  10^  feet  could  be  carried  at  low  tide,  and  naviga- 
tion was  rendered  difficult  near  Gallyhook  Point  within  the  creek  by 
the  projection  of  this  point  into  the  channel,  which  was  about  12  feet 
deep  at  low  tide. 

The  original,  which  is  also  the  existing;,  project  for  this  improve- 
ment was  adopted  June  13, 1902,  and  provides  for  dredging  a  channel 
at  the  mouth  to  afford  a  navigable  depth  at  low  tide  of  15  feet,  with  a 
width  of  200  feet,  including  necessary  widening  at  Crab  Point,  for 
the  construction  of  a  jetty  for  the  protection  of  this  channel,  and  for 
the  dredging  of  a  channel  12  feet  deep  and  100  feet  wide  at  Gallyhook 
Point,  at  a  total  estimated  cost  of  $35,700. 

The  amount  expended  to  June  30,  1907,  was  $19,195.25,  none  of 
which  was  applied  to  maintenance. 

As  a  result  of  this  expenditure  a  channel  140  feet  wide  and  15  feet 
deep  has  been  dredged  through  the  bar  at  the  mouth  of  the  creek,  and 
for  a  length  of  600  feet  this  channel  has  been  made  170  feet  wide. 
The  bar  at  the  end  of  Crab  Point  has  been  dredged  to  a  depth  of  15 
feet  for  a  length  of  400  feet  over  a  maximum  width  of  100  feet.  A 
channel  of  the  full  projected  dimensions  has  been  excavated  at  Gally- 
hook Point.  A  stone  jettv  742  feet  long  has  been  constructed  at  the 
mouth  of  the  creek.  Harbor  lines  haveoeen  established.  The  entire 
I>roject  is  now  about  two-thirds  completed. 

The  maximum  draft  that  could  be  carried  on  June  30, 1907,  at  mean 
low  tide  over  the  shoah»s:t  part  of  the  outer  bar  was  15  feet,  and  at 
Gallyhook  Point  was  12  feet.    The  mean  range  of  tide  is  1.5  feet. 
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Irvington,  about  1^  miles  above  the  mouth  of  the  creek,  is  the  head  of 
navigation  for  large  steamers,  while  small  sailing  vessels  drawing  up 
to  5  feet  can  ascend  about  1  mile  farther. 

The  principal  articles  of  commerce  are  fish,  oysters,  lumber,  coal, 
guano,  fish  oil,  wood,  bricks,  ice,  farm  produce,  canned  goods,  and  gen- 
eral merchandise.  The  receipts  and  shipments  during  1906  amounted 
to  about  4G,000  tons  and  were  estimated  to  be  worth  $533,000.  There 
is  a  good  passenger  trade  in  Carters  Creek,  which  is  also  an  important 
harbor  of  refuge. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  but  as 
far  as  known  has  had  no  effect  upon  freight  rates. 

No  further  appropriation  is  necessary  at  present,  as  it  is  anticipated 
that  the  project  can  be  completed  with  the  funds  now  in  hand. 

For  reference  to  the  report  upon  an  examination  and  survey  of 
Carters  Creek,  see  page  206  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

July  1.  1906,  balance  unexpended $4,610.56 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1007 10,000.00 

14, 610.  56 
June  .'^0,  1907,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 4,  217.  3r> 

July  1,  1907,  balance  unexjiended 10,3a^23 

July  1,  1907,  outstanding  liabilities 62. 91 

July  1,  1907,  balance  available 10,330.32 

July  1,  1907,  amount  covered  by  uncompleted  contracts 335.22 

Amount  (t»8tlmated)  recjulred  for  completion  of  existing  project 6,111.52 

CONSOLIDATED. 

July  1,  1900,  balance  unexi)endetl $19,305.27 

Amount  appropriated  by  river  and  harlx)r  act  approved  March  2, 1907_     49, 000.  00 

68,305.27 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $5,517.49 

For  maintenance  of  Improvement 168.71 

5,  686.  20 

July  1,  1907,  balance  unexiwnded 62,6ia07 

July  1,  1907,  outstanding  liabilities 235.07 

July  1,  1907,  balance  available (S2.384.00 

July  1,  1907,  amount  covered  by  uncomplete<l  (X)ntract8 10.397.88 

Amount  (estimated)  rwjulred  fbr  completion  of  existing  project 126, 139. (H) 

(See  Appen(iix  K  5.) 

6,  Nommi  Crcek^  Virginia, — Before  improvement  the  navigation  of 
Noinini  Creek,  a  tributary  of  the  Potomac,  was  obstructed  by  a  bar  at 
its  mouth  over  which  but  3  feet  could  be  carried  at  low  tide.  Except 
for  this  bar  a  draft  of  8  feet  could  be  carried  to  Nomini  Ferry,  4  miles 
above  the  mouth,  and  5  feet  could  be  carried  2  miles  farther  to  the 
head  of  navigation. 

The  project  for  this  improvement,  adopted  March  3,  1873,  and 
modified  in  1879,  1885,  1888,  1890,  and  1897,  provides  for  a  channel 
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through  the  bar  150  feet  wide  and  9  feet  deep,  with  jetties  at  the 
mouth  and  spur  dikes  inside  White  Point  to  check  cross  currents. 
The  finally  revised  estimate  of  cost  is  $105,000. 

The  amount  expended  to  June  30,  1907,  was  $74,045.33,  of  which 
$4,008.71  was  applied  to  maintenance  subsequent  to  March  3,  1899. 

As  a  result  or  this  expenditure  the  channel  has  been  dredged  to  a 
depth  of  9  feet  at  low  tide,  with  a  width  of  140  to  150  feet  and  re- 
dred^d,  and  1,200  linear  feet  of  the  east  jetty  has  been  constructed ; 
1()9  linear  feet  on  the  inshore  end  of  the  jetty  is  for  shore  protection 
purposes  only.  The  entire  project  is  now  about  two-thirds  completed. 
The  work  of  maintenance  during  the  fiscal  year  ended  June  30,  1907, 
resulted  in  partly  protecting  the  sand  on  White  Point  against  erosion. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  9  feet.     The  mean  range  of  tide  is  1.8  feet. 

The  principal  articles  of  commerce  are  farm  produce,  lumber,  cord 
wood,  fertilizer,  grain,  railroad  ties,  oysters,  and  general  merchan- 
dise. The  receipts  and  shipments  during  1906  amounted  to  about 
23,700  tons  and  Avere  estimated  to  be  worth  about  $550,000. 

The  work  done  has  been  of  substantial  benefit  to  navigation,  and 
it  is  understood  that  freight  rates  have  been  considerably  reduced 
and  shipments  much  facilitated. 

The  aditional  work  proposed  is  for  the  purpose  of  extension  of  ben- 
efits and  for  the  preservation  of  the  work  already  done. 

A  map  of  the  locality  may  be  found  in  the  Annual  Report  of  the 
Chief  OT  Engineers  for  1889. 

For  reference  to  a  report  on  an  examination  and  survey  of  Nomini 
Creek,  see  page  207  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1904. 

Amount  appropriated  by  river  an(ft3arl)or  act  approved  March  2, 1907.  $5, 000.  00 
June  30,  1007,  amount  exi)ended  during  fiscal  year,  for  maintenance  of 

improvement 45.  33 

July  1,  11KJ7.  balance  une\peiide<l 4,954.07 

July  1,  1907,  outstanding  liabilities 5.  14 

July  1,  1907,  balance  available 4,949.53 

Amount  (estimated)  required  for  c-ompletion  of  existing  project 30,008.71 

(See  Appendix  K  0.) 

7.  Rappahaiinock  River ^  Virginia. — The  lower  portion  of  the  Rap- 
pahannock River  is  generally  a  wide  and  deep  body  of  water,  having 
the  characteristics  oi  a  tidal  estuary  rather  than  of  a  fluvial  stream. 

The  obstructions  to  navigation  before  improvement  was  undertaken 
consisted  of  nine  bars  in  the  upper  portion  of  the  river  between 
Tappahannock  and  Fredericksburg,  over  which  the  ruling  depths 
were  from  4  to  lOJ  feet.  Seven  of  the  bars  were  in  the  12^  miles  of 
river  below  Fredericksburg.  Of  these  bars  Fredericksburg  bar,  with 
a  least  depth  of  4  feet,  and  Spottswood  bar,  4  miles  below  Fredericks- 
burg, with  a  least  depth  of  6  feet,  caused  the  most  delay  to  steam- 
boats and  vessels. 

The  project  for  this  improvement,  adopted  March  3,  1871,  as 
modified   in  1879  and  in  1905,  provides  for  securing  a  channel  12  feet 
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deep  and  100  feet  wide  between  Fredericksburg  and  Port  Royal  and 
12  leet  deep  and  200  feet  wide  between  Port  Royal  and  the  mouth  of 
the  river,  this  result  to  be  obtained  by  dredging  and  the  construction 
of  dikes,  the  latter  being  also  designed  to  secure  the  excavated  mate- 
rial deposited  behind  them.  The  total  estimated  cost  of  the  revised 
project  is  $303,228.86,  increased  by  act  of  1907  to  $393,633.12,  exclu- 
sive of  work  properly  chargeable  to  maintenance  and  estimated  to 
cost  $38,500.  The  estimated  annual  cost  of  further  maintenance  is 
$10,000. 

The  amount  expended  to  June  30,  1907,  was  $348,754.55,  of  which 
$78,653.51  has  been  applied  to  maintenance  since  March  3, 1899.  The 
sum  of  $59,933.18  was  expended  prior  to  March  3,  1899,  in  redredg- 
ing  freshet  deposits  and  in  repairs  to  dikes. 

The  following  sums  have  been  obtained  from  other  sources  than 
appropriations:  Damages  recovered  from  contractor's  sureties,  $1,000, 
and  proceeds  of  sale  of  property,  $110;  total  $1,110.  This  sum  had 
not  been  expended  at  the  close  of  the  fiscal  year. 

The  expenditure  has  resulted  in  the  partial  improvement  of  the 
seven  bars  between  Fredericksburg  and  Port  Royal  by  means  of 
dredging  and  rock  excavation,  construction  of  dikes,  and  removal  of 
wrecks  which  obstructed  navigation.  The  entire  project  is  now  about 
six-tenths  completed.  The  work  of  maintenance  carried  on  during 
the  fiscal  year  ended  June  30,  1907,  resulted  in  partially  restoring 
previously  dredged  channels  through  FredericksDurg,  Spottswooo, 
and  Castle  Ferry  bars,  in  repairing  dikes  at  Pratts,  Spottswood,  and 
Castle  Ferry  bars,  in  removing  a  snag  at  Spottswood  bar,  and  in 
protecting  the  fills  against  erosion  by  freshets. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  improvement  was 
about  8^  feet.  The  mean  range  of  tide  is  about  3  feet.  Fredericks- 
burg, 106  miles  above  the  mouth,  is  the  head  of  navigation. 

This  work  is  in  progress  imder  a  continuing-contract  appropria- 
tion, and  the  balance  of  the  authorization  remaining  to  be  appro- 
priated is  $90,000,  to  which  sum  should  be  added  $10,000  per  annum 
for  maintenance. 

The  principal  articles  of  commerce  are  railroad  ties,  lumber,  farm 
produce,  grain,  cord  wood,  fertilizers,  flour,  canned  goods,  coal, 
manufactures,  and  general  merchandise.  The  receipts  and  ship- 
ments during  1906  amounted  to  about  364,000  tons  and  were  esti- 
mated to  l)e  worth  about  $6,150,000. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  dredging  and  dike  construction  ana  completion  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

At  Fredericksburg  bar  new  deposits  of  sand  are  formed  by  each 
recurring  freshet,  and  shoaling  is  also  constantly  taking  place,  though 
less  rapidly,  at  some  of  the  lower  bars.  This  explains  the  estimate 
of  $10,000  being  required  annually  for  maintenance. 

Maps  of  this  localitv  mav  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880,  1881,  1883,  1886,  1887,  1888,  1890,  and 
1906. 
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For  reference  to  the  report  on  an  examination  and  survey  of  Rap- 
pahannock River,  see  page  208  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904,  and  page  1110  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1906  for  the  report  of  the  survey  submitting  the 
revised  project. 

July  1,  1906,  balance  unexpondeil _.  $;U,1S2.*J5> 

Amount  appropriated  by  river  and  barl)or  act  approvinl  March  2,  1!K>7      77,  72li  CH> 

Amount  received  from  sale  of  condenmo<l  pro|)erty 1 10.  CH) 

Amount  received  from  judgment  recovered l.(KX>.  00 

U0,021.2*J 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $15,  44(;.  03 

For  maintenance  of  improvement-.^ G,  IKK).  81 

Uli.  i'M  \.  84 

July  1,  1907,  balance  unexpendeil _     .     _  87,  584. 45 

July  1,  1907,  outstanding  liabilities 3,953.07 

July  1,  1907,  balance  available _.   _.    ..     83,iKn.38 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3.  7(m;.  48 

Amount  (estimated)  re<iuired  for  completion  of  existing  project a90, 000.  00 

I  Amount  that  can  be  profitably  exi^nded  In  fiscal  year  ending  June  :U), 
1909,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 75,(KK).  (K) 
Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  K  7.) 

8.  Urhana  Creek^  Virginia.. — Before  the  improvement  of  [JHmnii 
Creek,  a  tributary  of  the  Rappahannock,  a  bar  existed  outside  lh»» 
mouth,  over  which  but  6^  feet  could  be  carried  at  low  tide,  and  there 
was  a  shoal  within  the  creek  with  a  ruling  depth  of  7  feet. 

The  project  for  this  improvement,  adopted  March  3,  1879,  and 
modified  in  1883,  1888,  and  1897,  provides  for  dredging  a  chaniM'l 
150  feet  wide  and  10  feet  deep  through  the  outer  and  inner  \rdr>. 
with  a  turning  basin  of  the  same  depth  at  the  head,  for  a  serj<^  o/ 
spur  dikes  at  Bailey  Point,  and  for  a  stone  jetty  to  protect  iU*  mi 
through  the  outer  bar.     The  final  revised  estimate  of  cost  k  f7<Kf^/h 

The  amount  expended  to  June  30,  1907,  was  $^fiO&M^  of  y^i/irU 
$5,850.65  has  been  applied  to  nuiintenance  since  March  3.  IH^-*. 

As  a  result  of  this  expenditure  there  has  been  dredged  a  dit^j^.^y-j  ;  V 
feet  deep  and  150  feet  wide  through  the  outer  bar,  a  dbajuij^:  :o  f<^-* 
deep  and  135  feet  wide  through  the  inner  bar,  aiid  a  heujl-V  r-.  •  ♦   •  / 
basm  10  feet  deep  at  the  steamboat  wharf.    These  cbueMi^  i.i  >\  '^  f 
redredged  where  shoaling  occurred. 

Harbor  lines  have  been  established.    The  catioe  jtr*.*,^'-     .    ♦♦"v 
about  one-third  completed. 

The  work  of  maintenance  during  the  fiscal  i«tftKiimk;>f     «    .v*'n-s 
out  the  modified  lines  of  the  Donaldson-Sholtt  ^Aaeet 

The  maximum  draft  that  could  be  caitirf  <«  ^'mi*    *'      J^'''-    -^ 
mean  low  tide  over  the  shoalest  part  of  tlielvailr'    i-wii-  mnr^'j- 
ment  was  about  8.5  feet.     The  mean  T90m  t^t  iju»^         .•   ^*^'' 
town  of  Urbana,  at  the  mouth  of  the  mSihr&s^  u^,,*  ^r^  juiTi^i ' 

a  Plus  $10,000  per 
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for  steamers  and  large  vessels,  while  small  vessels  ascend  the  stream 
for  a  distance  of  3  or  4  miles. 

The  principal  articles  of  commerce  are  lumber,  ojsters,  cord  wood, 
excelsior,  ice,  coal,  farm  produce,  canned  goods,  railroad  ties,  briclcs, 
pickles,  and  general  merchandise.  The  receipts  and  shipments  during 
1906  amounted  to  about  35,000  tons,  and  were  estimated  to  be  worth 
$080,000. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

Work  on  this  improvement  was  suspended  between  1903  and  1907 
pending  the  result  of  legal  proceedings  instituted  by  the  Government 
to  secure  the  removal  of  part  of  a  wharf  which  projected  into  the 
proposed  channel  and  which  had  been  built  in  vimation  of  the  pro- 
visions of  the  act  of  March  3,  1899.  The  owners  during  the  past 
year  finally  agreed  to  alter  the  wharf  in  accordance  with  the  require- 
ments of  the  War  Department  and  have  just  begun  the  work. 

The  additional  work  proposed  is  partly  for  the  extension  of  bene- 
fits and  partly  for  the  preservation  of  the  work  already  done. 

For  reference  to  the  reports  on  examinations  and  surveys  of  Ur- 
bana  Creek,  see  page  210  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1004. 

July  1,  1900.  balance  unexpended $9,899.19 

June  30,  UK)7,  amount  cxi)ended  during  fiscal  year,  for  maintenance  of 
improvement  5.  75 

July  1,  1907,  b.tlance  unexi)ended 9,893.44 

July  1,  1907,  outstanding  liabilities 15.  81 

July  1,  1907,  balance  available 9,877.  a*? 

Amount  (estimated)  re<|uired  for  comi)letion  of  existing  project 32, 350.  (>5 

(See  Appendix  K  8.) 

9.  Ilarhor  at  M'dford  Ilaven^  Virginia. — Milford  Haven  is  a  tidal 
estuary  of  Chesapeake  Bay,  about  4  miles  long  and  from  one-half  to 
1  mile  wide.  The  depth  in  the  channel  ranges  from  6J  to  15  feet,  and 
in  the  portion  navigated  by  steamers  is  generally  9  feet  or  more. 
The  haven  has  two  entrances,  one  at  the  northwest  end  from  Hills 
Bay,  an  arm  of  Piankatank  River,  and  another  at  the  southeast  end, 
from  Chesapeake  Bay.  Both  entrances  are  obstructed  by  bars.  The 
southeast  entrance  is  exposed,  and  as  the  bar  has  a  ruling  depth 
of  l>ut  .*i  feet  is  s(»ldom  used.  The  bar  which  obstructed  the  north- 
west entrance  had,  before  improvement,  a  ruling  depth  of  8  feet.  A 
bar  also  existed  within  the  haven  b?tween  Cricket  Hill  and  Callis 
wharves,  with  a  ruling  depth  of  about  8  feet. 

The  original,  which  is  also  the  present,  project  for  this  improvement, 
was  adopted  March  3,  1809,  and  provides  for  dredging  a  channel  10 
feet  deep,  with  a  minimum  width  of  200  feet,  through  the  bar  at  the 
northwest  entrance,  at  an  estimated  cost  of  $12,500.  The  dredging 
of  a  similar  channel  through  the  inner  bar  was  added  to  the  project 
June  13,  1902,  the  total  estimated  cost  being  increased  to  $17,500. 

The  amount  expended  to  June  30,  1907,  was  $17,974.13,  none  of 
which  was  aj)plie(l  to  maintenance.  Three  thousand  and  thirty-two 
dollars  and  ninety-seven  cents  was  recovered  as  judgment  from  a 
failing  contractor. 
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As  a  result  of  this  expenditure  channels  of  the  full  projected  dimen- 
sions have  been  dredged  through  both  bars,  which  work  has  been  of 
considerable  benefit  to  navigation.  The  maximum  draft  that  could  be 
carried  June  30,  1907,  at  mean  low  tide  over  the  shoalest  part  of  the 
locality  under  improvement  was  10  feet.  The  mean  range  of  tide  is 
about  1.3  feet.  The  haven  is  navigable  throughout  its  entire  length  by 
vessels  drawing  6  feet,  and  Fitchett's  wharf,  about  3  miles  above  the 
northwest  entrance,  is  the  highest  point  reached  by  the  lar^e  steamers. 

The  approved  project  is  completed.  The  work  remaining  to  be 
done  is  designed  for  maintenance  and  can  be  completed  with  the 
funds  in  hand. 

The  principal  articles  of  commerce  are  oysters,  fish,  crabs,  farm 
produce,  fertilizers,  piles,  hay  and  feed  stuff,  lumber,  building  mate- 
rials, flour,  ice,  and  general  merchandise.  The  receipts  and  shipments 
during  1906  amounted  to  about  14,700  tons,  and  were  estimated  to  be 
worth  about  $340,000. 

The  work  done  has  been  of  considerable  benefit  to  commerce  and 
navigation.    Freight  rates  have,  however,  been  advanced. 

The  work  contemplated  in  the  project  being  completed,  no  further 
appropriation  is  asked. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  page  211  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904. 

July  1,  1900.  balance  unexpended $2,578.84 

June  30,  1907,  amount  exiwnded  during  fiscal  year,  for  works  of  im- 
provement   20.00 

July  1,  1007,  balance  unexpended 2.  5.58.  84 

July  1,  1907,  outstanding  liabilities 48.02 

July  1,  1907,  balance  available 2,510.22 

(See  Appendix  K  9.) 

10.  James  River^  Virginia, — The  original  condition  of  the  James 
before  its  improvement  by  the  General  Government  was  begun  in  1870 
was  as  follows : 

The  ruling  depth  to  the  lower  city  line  of  Richmond  was  7  feet 
below  mean  Tow  water.  This  depth  obtained  on  Rocketts  reef,  imme- 
diately below  Richmond,  and  on  Richmond  bar,  2  miles  below.  Some 
15  miles  lower  down,  in  Trents  reach,  was  a  shoal  on  which  there  was 
a  depth  of  only  8  feet.  This,  however,  ceased  to  be  an  obstruction 
in  January,  1872,  when  the  5-mile  reach  in  which  it  was  situated  was 
cut  off  by  the  opening  of  Dutch  Gap  Canal. 

In  addition  to  the  above  natural  obstructions  there  were,  in  the  10 
miles  of  river  below  Richmond,  wrecks  in  the  channel  at  Chaffins 
Bluff  and  Graveyard  reach,  and  obstructions  placed  during  the  civil 
war  at  Warwick  bar  and  Drewry  Bluff,  consisting  at  each  locality  of 
a  military  bridge,  lines  of  stone  cribs,  and  sunken  vessels.  In  addi- 
tion to  all  these  obstructions,  the  channel  between  Richmond  and 
Trents  reach  was  in  many  places  narrow  and  tortuous. 

Between  Trents  reach  and  City  Point,  a  distance  of  18J  miles,  the 
ruling  depth  was  13  feet,  which  obtained  near  Varina  or  Aikens  Land- 
ing. Between  City  Point  and  the  mouth  of  James  River  the  ruling 
depth  was  15  feet,  existing  at  Harrisons  bar  and  Goose  Hill  flats, 
then  43  and  76  miles,  respectively,  below  Richmond. 
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It  was  contemplated  in  the  original  project,  adopted  in  1870,  to 
secure  a  channel  having  a  depth  or  18  feet  at  high  tide  and  a  width 
of  180  feet.  The  amount  expended  prior  to  the  adoption  of  the  pres- 
ent project  was  $735,000. 

Tne  project  under  which  the  improvement  is  now  being  carried  on 
was  adopted  July  5,  1884.  It  provided  for  the  formation  by  means 
of  regulation  works  and  excavation  of  a  channel  between  the  mouth 
of  the  river  and  the  lower  city  line  of  Richmond,  having  a  depth  of 
22  feet  at  mean  low  tide,  and  a  width  from  the  mouth  to  City  Point 
of  400  feet ;  thence  to  Drewry  Bluff  of  300  feet,  and  thence  to  Rich- 
mond of  200  feet,  at  a  total  estimated  cost  of  $4,500,000. 

The  act  of  June  13,  1902,  provided  for  extending  the  improvement 
from  the  lower  city  line  of  Richmond  to  the  head  of  navigation  at  the 
docks,  at  an  additional  cost  of  $724,943.15.  The  work  proposed 
under  this  extension  consists  of  excavating  a  channel  about  3,300  feet 
long  and  200  feet  wide,  with  a  depth  of  22  feet  at  mean  low  water. 

By  act  of  March  3,  1905,  the  origninal  project  was  further  extended 
to  include  the  excavation  of  a  turnmg  basin  at  Richmond,  bv  increas- 
ing the  width  of  the  proposed  improved  channel  to  400  leet  for  a 
length  of  600  feet,  the  depth  to  l>e  22  feet,  at  a  cost  not  to  exceed 
$150,000.  This  makes  the  total  estimated  cost  of  the  improvement 
$5,374,943.15. 

The  amount  expended  on  the  present  project  to  June  30,  1907,  was 
$1,519,652.74,  of  which  $42,757,  expended  subsequent  to  March  3, 
1899,  was  for  maintenance.  This  item  of  maintenance  includes  the 
cost  of  dredging  sand  deposited  in  the  channel  by  the  river  during 
the  execution  or  the  work  in  excess  of  the  quantity  originally  esti- 
mated; also  repairs  to  jetties. 

The  improvement  of  the  river  has  been  chiefly  confined  to  the 
upper  reaches,  where  the  water  was  shoalest,  and  consequently  where 
the  greatest  benefits  to  commerce  would  1x3  obtained.  The  exceptions 
to  this  were  the  dredging  of  shoals  at  Harrisons  bar.  Swans  Point, 
and  (xoose  Hill  flats  to  a  depth  of  18  feet. 

The  project  is  estimated  to  be  about  one-fourth  completed. 

The  result  of  the  work  of  imj)rovement  is  a  channel  between  Hamp- 
ton Roads  and  the  city  wharf  at  Richmond,  Va.,  having,  with  a  few 
exceptions,  a  width  of  not  less  than  100  feet  and  a  depth  of  18  feet 
l)elow  mean  low  water.  The  exceptions  are  Rocklanding  shoal,  about 
89  miles  below  Richmond,  with  a  depth  of  IG.l  feet;  Dancing  Point 
.shoal,  about  ()0  miles  below  Richmond,  with  a  ruling  depth  of  16^ 
feet,  and  Kingsland  reach,  about  10  miles  below  Richmond,  with  a 
ruling  depth  of  17  feet. 

The  work  of  maintenance  during  the  fiscal  year  ended  June  30, 
1907,  consisted  in  redredging  the  channel  near  Richmond  and  in 
deepening  the  channel  in  Kingsland  reach  by  restoring  jetties  to  pro- 
duce scour. 

The  maximum  draft  that  could  be  carried  at  low  water  on  June  30, 
1907,  between  the  city  wharf  at  Richmond  and  the  mouth  of  the  river 
was  16.1  fe(*t. 

The  mean  tidal  range  varies  for  diff'erent  parts  of  the  river,  being 
approximately  as  follows:  Two  and  one-half  feet  at  Fort  Monroe, 
1.85  feet  at  ,tamestown,  3  feet  at  City  Point,  3i  feet  at  Dutch  Gap, 
and  4  feet  at  Richmond. 
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The  channel  length  of  James  River  from  Hampton  Roads  to  the 
head  of  navigation  at  Richmond,  Va.,  is  103.8  miles. 

It  is  proposed  to  apply  the  available  balance  of  funds  to  excavating 
part  of  the  proposed  turning  basin  at  Richmond ;  to  enlarging  the 
channel  at  several  points  in  the  5  miles  below  the  James  River  and 
Kanawha  Canal  ship  lock  at  Richmond ;  to  making  additions  to  the 
regulation  works  in  this  reach;  to  enlarging  the  channel  and  con- 
structing and  extending  the  regulation  works  in  Kingsland  reach,  10 
miles  below  Richmond,  and  to  dredging  a  channel  through  Rockland- 
ing  shoal,  the  shoal  nearest  the  river's  mouth  having  a  depth  of  less 
than  18  feet  at  low  water. 

The  commerce  of  the  river  for  the  calendar  year  1906  amounted  to 
241,317  tons  at  Richmond,  Va.,  and  286,501  tons  for  points  below,  or 
an  aggregate  of  527,818  tons,  a  decrease  of  about  12.7  per  cent  from 
the  tonna^  of  1905.  The  value  of  the  freight  transported  could  not 
be  ascertained. 

The  principal  articles  of  commerce  comprised  lumber,  coal,  cord 
wood,  ^oceries,  fertilizer,  and  brick. 

The  improvement  of  the  river  has  been  beneficial  in  lowering  rail- 
road freight  rates  and  in  reducing  the  cost  of  river  transportation. 

Reports  on  examinations  and  surveys  are  found  in  Senate  Execu- 
tive Document  No.  1,  Thirty-third  Congress,  first  session,  Part  II, 
1853,  page  389,  and  in  Annual  Reports  of  the  Chief  of  Engineers  of 
1875,  page  74;  of  1878,  page  459;  of  1882,  page  870;  of  1887,  page 
873;  of  1890,  page  996;  of  1896,  page  1010;  and  of  1900,  page  1754. 

More  extended  information  concerning  the  improvement  is  con- 
tained in  Annual  Reports  of  the  Chief  of  Engineers  of  1871,  pages 
603  to  605;  of  1882,  pages  870  to  887;  and  of  1900,  pages  1757  to 
1760. 

Maps  of  James  River  are  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  1900,  and  1904,  and  in  House  Document" 
No.  234,  Fifty-sixth  Congress,  first  session. 

July  1,  1906,  balance  unexpended $272,106.30 

Amount  appropriated  by  river  and  harlx)r  act  approved  Marcb  2, 

1907 200,000.00 

Amount  received  from  sale  of  blueprints .67 

472,  106.  97 
June  30,  1907.  amount  exiuMided  during  fiscal  year: 

For  works  of  imi)rovement $99.  170.21 

For  maintenance  of  improvement 4.  757.  (K) 

1 03,  927.  2 1 

July  1,  1907,  balance  unexpendeil 'MVS,,  179.76 

July  1,  UK)7,  outstanding  liabilities _.         1,. "323.81 

July  1.  1907,  balance  available 3r>6,  655.  95 

July  1.  UK)7.  amount  covered  by  uncompleted  contracts 1.5<),  387.  18 

Amount  (estimated)  required  for  completion  of  existing  project..  3,529.868.32 

(See  Appendix  K  10.) 

11,  Construction  of  piers ^  Hampton  Roads ^  Jamestown  Exposi- 
tion.— The  original  project  was  adopted  by  act  of  Congress,  approved 
June  30,  1900,  and  provides  for  the  construction,  from  plans  to  be 
furnished  by  the  Jamestown  Exposition  Company  and  approved  by 


248  REPORT    OF    THE    CHIEF    OP    ENGINEERS,   U.   S.   ARMY. 

the  Secretary  of  War,  of  two  piers  extending  from  the  exposition 
grounds  into  the  waters  of  Hampton  Roads.  They  are  to  be  con- 
nected at  their  outer  ends  by  an  arch  sufficiently  high  to  permit  small 
craft  to  enter  under  it  into  a  basin  or  harbor  to  be  dredged  to  a  suf- 
ficient depth  to  accommodate  boats  drawing  not  more  than  10  feet  at 
mean  low  tide,  at  a  total  cost  not  to  exceed  JHOO,000. 

This  project  was  modified  bv  act  of  Congress  approved  February 
9,  1907,  which  provides,  in  addition  to  the  work  described  above,  for 
dredging  a  channel  from  deep  water  in  Hampton  Roads  to  the  Gov- 
ernment piers  at  the  Jamestown  Exposition,  and  for  dredging  in 
Bush  Creek  to  accommodate  the  needs  of  the  life-saving  exhibit,  at  a 
cost  not  to  exceed  $G5,000. 

Along  the  water  front  of  the  Jamestown  Exposition  there  is  a  sand 
beach  with  a  very  gradual  slope.  The  distance  from  the  shore  line 
out  to  the  10-foot  contour  is  about  5,000  feet  and  the  distance 
to  the  12-foot  contour  about  7,000  feet.  At  a  distance  of  about 
11,000  feet  there  was  an  outer  bar  with  a  maximum  depth  of  about  8 
feet.  The  locality  is  sufficiently  exposed  to  render  an  artificial 
harbor  necessary  if  small  boats  are  to  land  during  bad  weather.  In 
Bush  Creek  the  average  depth  over  the  area  to  be  dredged  was  about 
zero  at  mean  low  water. 

Plans  and  specifications  were  submitted  by  the  Exposition  Com- 
pany and  aproved  by  the  Secretary  of  War  during  September,  1906. 
The  work  was  advertised  and  bids  were  opened  October  22,  1906. 
The  Scofield  Company,  of  Philadelphia,  Pa.,  were  the  only  bidders, 
and  their  proposal  was  considerably  in  excess  of  the  sum  available. 
The  same  company  later  submitted  a  revised  plan  which  was  approved 
by  the  Jamestown  Exposition  Company  and  the  Secretary  of  War 
and  a  contract  was  entered  into  with  them  on  November  1,  1906,  j^ro- 
viding  for  the  completion  of  the  work  in  180  days. 

Actual  construction  of  the  piers  was  l)egun  during  December  and 
practically  no  delays  since  that  date  have  been  due  to  Tack  of  material. 
Except  in  the  case  of  dredges  an  ample  plant  has  been  maintained. 
The  work  has  been  seriously  delayed  by  the  weather  and  by  the  labor 
conditions  attendant  upon  exposition  work.  The  work  was  so  far 
completed  by  April  20,  the  opening  day  of  the  exposition,  that  the 
President  was  able  to  land  there,  and  since  that  date  the  pier  has  been 
available  for  use  of  launches  from  naval  vessels  anchored  in  Hamp- 
ton Roads.  A  detailed  statement  of  the  amount  of  work  done  is  given 
in  the  report  of  the  officer  in  charge.  At  the  close  of  the  fiscal  year 
the  piers  as  a  whole  were  alx)ut  84  per  cent  completed. 

A  survey  for  the  channel  of  approach  and  for  the  basin  in  Bush 
Creek  was  made  during  February.  Dredging  in  the  channel  of 
approach  was  begun  durmg  March  under  supplemental  contract  with 
the  Scofield  Companv,  approved  March  12,  1907.  This  dredging 
was  seriously  delayed  by  bad  weather.  At  the  close  of  the  fiscal 
year  a  channel  185  feet  wide  and  11  feet  deep  had  been  dredged 
across  the  outer  bar  and  a  7-foot  channel  had  oeen  dredged  to  the 
basin.  At  the  close  of  the  fiscal  year  the  channel  as  a  whole  was 
about  08  per  cent  completed. 

Proposals  for  doing  the  work  in  Bush  Creek  were  opened  during 
March  and  the  only  bid  received  was  rejected  on  account  of  the  hi^ 


RIVER   AND   HARROR   IMPROVEMENTS.  249 

price  and  the  length  of  time  for  completion.     The  work  was  done 
by  hiring  dredges  by  the  day  and  was  completed  on  June  8. 

Amount  appropriated  by  act  approved  June  30,  1906 $400,  000.  00 

Amount  appropriated  by  act  approved  February  9.  1907 65,000.00 

465, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 260,  736.  20 

July  1,  1907,  balance  unexpended 204,263.80 

July  1,  1907,  outstanding  liabilities 3,136.21 

July  1,  1907,  balance  available 201,127.59 

July  1,  1907,  amount  covered  by  uncompleted  contracts 193,419.  79 

(See  Appendix  K  11.) 

12.  Permanent  landing  pie?'  at  Jamestown  Island,  Virginia, — By 
act  of  Congress  approved  June  30,  190G,  $15,000  was  appropriated 
for  erecting  a  permanent  landing  pier  at  Jamestown  Island,  Virginia, 
on  the  frontage  owned  by  the  Association  for  the  Preservation  of 
Virginia  Antiquities,  the  necessary  land  for  the  pier  to  be  donated  to 
the  United  States  by  the  association ;  or  else  the  money  was  to  be  used 
for  the  purchase  or  lease  of  any  suitable  wharf  at  tne  island  and  a 
sufficient  and  proper  amount  of  land  adjacent  thereto  to  give  free 
access  to  the  grounds  of  the  association  and  the  monument  being 
erected  by  the  Government. 

The  only  work  done  so  far  has  been  the  examination  of  the  site  and 
the  preparation  of  plans  for  the  wharf. 

Amount  appropriated  by  act  approved  June  30,  1906 $15,  000.  00 

June  30,  1907,  amount  expendeil  during  fiscal  year,  for  works  of  im- 
provement    338. 56 

July  1,  1907,  balance  unexpended 14,661.44 

(See  Appendix  K  12.) 

13.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. —  (a)  Wreck  of  barge  Laurel  in  Monroe  Bay,  Virginia. — 
This  wreck  was  reported  as  an  obstruction  to  navigation  on  July  23, 
1906.  An  allotment  of  $20  was  made  July  31,  1906,  for  an  examina- 
tion of  the  wreck  and  the  examination  was  completed  a  week  later. 

An  allotment  of  $500  was  made  August  14  for  the  removal  of  the 
wreck. 

The  wreck  was  blasted  and  removed  from  the  channel  by  hired 
labor  between  September  25  and  29, 1906. 

(6)  Wreck  of  dredge  City  of  Richmond  in  James  River  at  Rich- 
Tnond,  Va. — This  wreck  w^as  reported  as  an  obstruction  to  navigation 
January  5,  1907,  and  an  examination  promptly  made. 

An  allotment  of  $1,500  was  made  May  25,  1907,  for  removing  the 
wreck  and  proposals  for  doing  the  work  were  opened  on  June  24,  but 
were  all  found  to  be  in  excess  of  the  allotment.  An  additional  allot- 
ment will  be  asked  for. 

The  total  expenditure  during  the  year  on  removal  of  wrecks  was 
$422.36. 

(See  Appendix  K  13.) 
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IMPROVEMENT  OF  NORFOLK  HARBOR,  VIRGINIA,  AND  ITS  AP- 
PROACHES, AND  OF  CERTAIN  WATERWAYS  AND  HARBORS  IN 
SOUTHEASTERN  VIRGINIA  AND  NORTHEASTERN  NORTH  CARO- 
LINA. 

This  district  was  in  the  charge  of  Maj.  E.  Eveleth  Winslow,  Corps 
of  Engineers,  until  November  2,  1900,  and  of  Maj.  Joseph  E.  Kiihn, 
Corps  of  Engineers,  since  that  date.  Division  engineer,  Lieut.  Col, 
Dan  C.  Kingman,  Corps  of  Engineers. 

i.  Harbor  at  Norfolk  and  its  approaches^  Virginia, —  {a)  General 
improvement, — In  its  original  condition  the  main  channel  of  this 
harbor  was  at  mean  low  water  navigable  by  vessels  of  20  feet  draft 
as  far  as  the  navy-yard,  on  the  Southern  Branch  of  the  Elizabeth 
River,  while  in  the  Eastern  Branch  of  this  river  there  was  a  channel 
15  feet  in  depth  at  mean  low  water  as  far  as  the  Campostella  bridge. 
These  channels  were  of  varying  width. 

The  original  project  of  improvement  was  adopted  in  1878,  revised 
in  1885,  and  amended  in  1890,  1898,  and  1905.  It  included  the  attain- 
ment of  a  channel  from  500  to  700  feet  wide  and  25  feet  deep  at 
mean  low  water  from  Hampton  Roads  to  the  navy-yard,  a  branch 
channel  22  feet  deep  at  the  same  stage  of  the  tide  to  the  Campostella 
bridge  on  the  Eastern  Branch,  and,  within  the  limits  of  the  first- 
named  channel,  a  channel  450  feet  wide  and  28  feet  deep  at  mean  low 
water  from  deep  water  in  Hampton  Roads  to  the  navy-yard.  There 
has  also  been  included  in  the  project  the  excavation  of  an  anchorage 
at  the  mouth  of  the  Western  Branch,  having  an  area  of  56  acres  and 
a  depth  of  25  feet  at  mean  low  water,  and  the  dredging,  to  the  depth 
of  28  feet  at  mean  low  water,  of  the  area  between  the  western  edge  of 
the  main  channel  and  a  line  75  feet  outside  of  the  established  pier- 
head line,  along  the  railroad  docks  at  Pinner  Point.  The  cost  of  all 
this  work  was  estimated  at  $1,618,790.98. 

The  existing  project  of  improvement  is  the  original  project  modi- 
fied from  time  to  time  as  stated  above. 

To  June  30,  1907,  there  had  l)een  expended  on  the  existing  project 
$1,628,366.54,  of  which  sum  $51,052.16  was  for  work  of  maintenance. 
The  sum  of  $10.71  has  been  derived  from  the  sale  of  property  and 
blueprints. 

The  expenditures  incurred  during  the  fiscal  year  were  for  surveys, 
running  and  maintenance  of  steamer  }tcGregor,^  and  office  expenses. 

On  June  30,  1907,  the  project  was  about  97  per  cent  completed,  the 
only  work  remaining  to  be  done  being  a  part  of  the  dredging  at 
Berkley  flats  and  in  the  Eastern  Branch  between  the  Norfolk  and 
Western  and  Campostella  bridges. 

On  June  30,  1907,  the  main  channel  of  the  harbor  was  available  at 
mean  low  water  for  vessels  of  28  foot  draft  as  far  as  the  navy- yard, 
which  is  located  about  10  miles  from  deep  water  in  Hampton  Roads. 
The  Eastern  Branch  channel  is  available  at  mean  low  water  for  ves- 
sels drawing  22  feet  as  far  as  the  Campostella  bridge,  about  11 
miles  from  deep  water  in  Hampton  Roads.  The  normal  range  of  the 
tide  is  2.7  feet. 

The  Southern  Branch  of  the  Elizabeth  River  is  navigable  as  far  as 
the  Albemarle  and  Chesapeake  Canal  locks,  a  distance  of  about  11 
miles  above  the  confluence  of  the  P^astern  and  Southern  branches  of 
this  river.     The  Eastern  Branch  is  navigable  for  about  5  miles  above 
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this  confluence.  From  this  confluence  to  deep  water  in  Hampton 
Soads  the  distance  by  the  main  river  is  about  9  miles. 

In  recent  years  the  conmierce  of  the  harbor  and  its  approaches  has 
increased  materially  due  to  the  improvements,  and  for  the  calendar 
year  1906  it  was  reported  at  about  ir),()00,0()()  tons,  with  an  estimated 
value  of  about  $628,000,000.  The  chief  items  of  commerce  are  coal, 
cotton,  fertilizers,  lumber,  and  a^rricultural  jiroducts. 

It  has  not  Ixjen  found  practicable  to  ascertain  what  effects,  if  any, 
the  improvement  has  had  upon  freight  rates.  The  improved  channel 
has,  however,  greatly  facilitated  commerce,  especially  in  the  matter 
of  coal  shipments  from  the  West  Virginia  fields,  which  find  a  deep- 
water  outlet  in  Norfolk  Harbor. 

For  more  extended  information  and  maps,  see  Reports  of  Chief  of 
Engineers  for  1880,  page  815;  1885,  page  1018;  1887,  page  969,  and 
1893,  page  1323.  For  reference  to  examinations  ana  surveys,  sec 
Report  of  Chief  of  Engineers  for  1006,  page  238. 

July  1.  1006.  balance  unoxiieiid«Hl $9,514.82 

Amount  appropriated  by  river  and  liarljor  act  api)r(>ved  March  2,  UK)?..  .'^7,  825.  00 
Received  on  account  of  sales 0.  10 

47.  ;U8.  92 
June  .30,  1907.  amount  expendnl  during  fis<'al  .v<'Mr,  for  worivs  of  im- 
provement   .^8a3.3,3 

July  1.  1907.  balance  unexpendtNl 41.485.59 

(6)  Hospital  Point. — The  land  of  this  point  is  the  property  of  the 
United  States,  and  is  a  part  of  the  grouiuls  usi^d  by  the  Navy  Depart- 
ment as  a  site  for  a  hospital.  The  main  channel  of  Norfolk  Harbor 
passes  in  front  of  and  close  to  this  point. 

The  project  for  this  work,  adopted  in  1J>0:2,  required  the  cutting  off 
of  450  feet  of  the  point,  the  construction  of  a  sea  wall  and  wharf,  and 
the  dredging  of  the  area  on  both  sides  of  the  old  point.  The  depth 
to  be  secured  in  the  dredging  was  to  be  the  same  as  that  of  the  har- 
bor— 25  feet  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$193,957,  all  of  which  has  been  a[)propriated. 

On  June  30,  11)07,  the  expenditun^s  had  amounted  to  $187,564.61, 
and  had  resulted  in  the  completion  of  the  project.  The  expenditures 
incurred  during  the  fiscal  year  were  for  surveys,  running  and  mainte- 
nance of  steamer  M('(rir(j<n\  and  ottice  expenses.  It  is  proposed  to 
utilize  the  available  balance  of  the  appropriation  in  maintaining  the 
improvement. 

The  statements  in  the  previous  section  of  this  report  regarding  the 
character  and  volume  of  t lie  commerce  affected  by  the  improvement 
of  Norfolk  Harbor,  and  as  to  the  tidal  range,  state  of  navigability 
of  the  harbor,  and  the  effect  of  the  improvement  on  freight  rates 
apply  to  this  section  also. 

A  report  upon  an  examination  of  this  work  will  be  found  at  pai 

Di't  of  the  Chief  of  Engineei's  for  1889;   and  in  tl 


964,  Annual  Report  of  the  Chief  of  Engineei-s  for  1889;  and  in  tne 
report  for  1807,  page  lo.*^.")  et  secj.,  full  details  of  the  project,  with 
maps  explanatory  tlu^reof,  an*  given. 

July  1.  190(>.  balance  uncxiM'ndc^l 17,800.34 

June  30.  11M)7,  amount  oxpondiMl  durin;:  lisral  year,  for  works  of  Im- 

provoniont 1,416.95 

July  1,  1907,  balantv  unoxi)ended 6,892.39 
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(c)  Thirty-foot  channel, — As  noted  in  secticm  (a)  above,  the 
existing  f^hip  channel  affords  a  28-foot  navmation,  450  feet  wide,  from 
Hampton  Roads  to  the  junction  of  the  Southern  and  Eastern  branches. 

Under  a  project  adopted  March  2,  1907.  the  existing  ship  channel 
is  to  be  deepened  to  ?^  feet  and  to  be  given  a  width  of  600  feet  from 
Hampton  Roads  to  Lambert  Point  and  800  feet  from  Lambert  Point 
to  the  junction  of  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River.  This  project  also  includes  the  removal  of  the  shoals  at  the 
mouth  of  the  Eastern  Branch  to  a  depth  of  25  feet  and  a  width  of 
500  feet.    The  estimated  cost  of  the  project  is  $1,132,000. 

The  expenditures  for  the  fiscal  year  ending  June  30,  1907,  have 
amounted  to  §082.84. 

This  project  is  in  progress  under  a  continuing-contract  appropri- 
ation, for  which  the  sum  of  $850,000  still  remains  to  be  appropriated. 

No  work  has  vet  been  accomplished  under  the  project,  operations 
having  been  confined  to  the  preparation  of  specifications  and  to  invit- 
ing proposals.  The  new  ship  channel  will  have  a  length  of  about  9 
mihfs. 

The  statements  contained  in  section  (o)  above,  regarding  the  char- 
acter and  volume  of  commerce,  tidal  range,  and  state  of  navigability 
of  the  channel  apply  to  this  section  also. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1001),  will  be  applied  to  continuing  the  work  of  im- 
provement for  the  purpose  of  extending  its  benefits. 

Reports,  with  maps,  upon  examinations  of  this  improvement  will  be 
found  in  House  Documents  Nos.  373  and  381,  Fifty-ninth  Congress, 
first  session. 

Amount  apprc>pr!ateil  bj-  river  and  harbor  act  api)roved  March  2, 1907-$282, 000. 00 
JiHH*  'M\,  lli^iT.  amount  expende<l  during  fiscal  year,  for  works  of  im- 
provement    982.84 


July  1,  11H)7,  iia  la  nee  unexpended 281,017.16 


Amount  (eHtimate<l)  re<|uired  for  completion  of  existing  project 850,000.00 


Amount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June  30, 
MKU),  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
[H-ndefl  July  1,  VMM ,350,000.00 

Kubmitte<]  in  r-ompliance  with  requirements  of  sundry  clvU  act  of 
June  4,  1807. 

(See  Appendix  L  1.) 

2,  Wmtern  Branch  of  Elizabeth  River^  Virginia. — The  channel  of 
the  river,  when  the  project  for  improvement  was  adopted,  was  12  feet 
d(H»p  at  mean  low  water  and  from  50  to  300  feet  wide. 

T  he  project  adopted  in  189G  provided  for  obtaining,  by  dredging,  a 
channel  200  feet  wide  and  20  leet  deep  at  mean  low  water  for  a  dis- 
tance of  about  1  mile  from  deep  water  in  Norfolk  Harbor.  The 
estimated  cost  was  $45,000,  all  of  which  has  been  apropriated. 

Up  to  June  30,  11)07,  the  sum  of  $44,071.05  has  been  expended  on 
this  improvement,  the  result  bcnng  the  completion  of  the  project.  No 
expenditures  were  made  during  the  fiscal  year. 

It  is  proposed  to  utilize  the  available  balance  in  maintaining  the 
improvement. 

A  draft  of  20  feet  at  mean  low  water  can  be  carried  in  the  improved 
channel.     The  average  rise  and  fall  of  the  tide  is  2.7  feet. 
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This  stream  is  navigable  for  small  sailboats  to  farms  situated  about 
9  miles  from  its  mouth. 

The  commerce  in  the  main  consists  of  manufactured  lumber,  ore, 
and  farm  products,  and  had  increased  from  211,653  tons  in  1896  to 
1,383,105  tons  in  1901. 

For  the  calendar  year  1906  it  is  reported  to  have  amounted  to 
4,225,179  tons,  valued  at  $36,589,005. 

The  channel  is  ample  in  depth,  but  it  may  be  necessary  to  widen  it 
in  the  near  future  to  provide  anchorage  space,  and  thus  relieve  the 
overcrowded  condition  of  the  area  in  Norfolk  Harbor  designated  for 
that  purpose. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

For  reference  to  list  of  reports  on  examinations  of  this  stream,  see 
Report  of  the  Chief  of  Engineers  for  1906,  page  240. 

July  1.  1906,  balance  unexpended $328.3.5 

July  1,  1907,  balance  unexpended 328.35 

(See  Appendix  L  2.) 

3,  Hamptan  Roads^  Virginia. — ^Before  improvement,  vessels  of  more 
than  25  feet  draft  could  not  reach  Newport  News  on  account  of  the 
shoal  in  Hampton  Roads,  known  locally  as  Middle  Ground  bar. 

Under  an  item  in  the  act  of  June  13,  1902,  provision  was  made  for 
dredging  a  channel  through  the  Middle  Ground  bar  500  feet  wide  and 
30  feet  de^p  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$225,000. 

Up  to  June  30,  1907,  $224,943.51  had  been  expended  on  the  work 
and  the  project  was  completed.  The  expenditures  for  the  fiscal  year 
were  applied  to  surveying  and  office  expenses. 

On  June  30, 1907,  vessels  of  30  feet  draft  could  navigate  the  channel 
safely,  but  there  are  signs  of  deterioration  in  the  channel  and  dredg- 
ing will  be  required  to  maintain  the  project  depth  and  width.  The 
average  tidal  range  is  2.5  feet. 

The  head  of  navigation  via  this  channel  is  at  Richmond,  Va.,  on  the 
James  River,  a  distance  of  about  105  miles  up  the  river. 

The  amount  of  commerce  when  the  improvement  was  undertaken  in 
1902  amounted  to  2,663,669  tons.  For  the  calendar  year  1906  it  is 
reported  to  have  amounted  to  5,564,086  tons,  valued  at  $453,370,363. 
The  bulk  of  the  tonnage  is  in  coal. 

It  is  proposed  to  expend  the  available  balance  in  maintaining  the 
project  depth  and  width  of  channel  for  the  purpose  of  keeping  the 
improvement  available. 

For  reference  as  to  reports  on  examinations  and  surveys  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  240. 

July  1,  1906,  balant'e  unexpended $287.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  12, 500. 00 

12,  787.  00 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  worlis  of  im- 
provement          230.51 

July  1,  1907,  balance  unexpended 12,556.49 

(See  Appendix  L  3.) 
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4.  Nansemond  River^  Virginia. — ^The  original  channel  of  this 
stream  permitted  it  to  be  navigated  at  mean  low  water  by  vessels 
drawing  not  mdre  than  5  feet.  The  depth  was  increased  to  8  feet 
at  the  same  stage  of  tide  under  appropriations  made  between  1873 
and  1878  at  a  cost  of  $37,000. 

The  project  under  which  the  work  has  been  carried  on  until 
recently  was  adopted  August  11,  1888,  and  called  for  a  channel  100 
feet  wide  from  Suffolk,  the  head  of  navigation,  to  the  Western 
Branch,  while  from  the  latter  place  to  Town  Point  its  width  was  to 
vary  from  200  to  400  feet.  The  depth  to  be  obtained  throughout 
was  12  feet  at  mean  low  water.  This  improvement  was  estimated 
to  cost  $152,500. 

At  present  it  is  contemplated  to  provide  a  channel  onlv  80  feet  wide 
and  12  feet  deep  at  mean  low  water  between  Suffolk  and  Town  Point, 
which  is  now  deemed  ample  for  the  commerce  of  the  stream. 

Up  to  June  30,  1907,  the  expenditures  under  the  project  of  1888 
and  its  modification  have  amounted  to  $49,946.61,  of  which  amount 
$9,269.50  has  been  applied  to  maintenance.  The  channel  between 
Suffolk  and  the  Western  Branch  has  been  dredged  to  80  feet  in  width 
and  12  feet  in  depth  at  mean  low  water,  and  a  turning  basin  has  been 
excavated  at  the  former  place.  The  project  is  about  67  per  cent 
completed. 

At  the  close  of  the  fiscal  year  a  boat  drawing  11  feet  at  mean  low 
water  could  reach  Suffolk,  the  head  of  navigation,  18  miles  above  the 
mouth  of  the  river.  The  tidal  variations  are  about  3  feet  at  Town 
Point  and  3.8  feet  at  Suffolk. 

The  commerce  of  the  stream  consists  principally  of  lumber,  agri- 
cultural products,  and  merchandise.  In  1890  it  is  reported  to  have 
reached  about  220,000  tons.  For  the  calendar  vear  1906  it  is  reported 
to  have  amounted  to  91,063  tons,  valued  at  $4,239,518. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

For  reference  to  list  of  reports  of  examinations  and  surveys  see 
Report  of  Chief  of  Engineers  for  1906,  page  241. 

July  1,  190(),  balance  iinexpeiKle<l $5B.  39 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907_  5, 000. 00 

July  1,  1907.  balance  unexpended 5,053.30 

Amount  (estiniateil)  retiuireil  for  completion  of  existing  project 7,769.50 

(See  Appendix  L  4.) 

5,  Pagan  Rircr^  Virginia, — Originally  the  shoals  in  this  stream 
limited  the  draft  of  vessels  to  (>|  feet  at  mean  low  water.  Under  a 
project  adopted  in  1880  the  sum  of  $10,000  was  expended  in  dredging 
a  channel  ()0  feet  wide  and  8  feet  deep  at  mean  low  water  through 
three  shoals  l)etween  the  mouth  and  Smithfield,  Va. 

The  project  upon  which  was  based  the  appropriation  of  $10,870  in 
the  act  of  June  13,  1002,  provided  for  obtaining  a  channel  from 
Smithfield  to  the  mouth  of  the  river  80  feet  wide  and  8  feet  deep  at 
mean  low  water.  The  estimated  cost  was  $28,870.  This  project  was 
modified  by  the  act  of  March  3,  1905,  which  authorized  tne  expendi- 
ture of  the  balance  remaining  of  the  appropriation  of  1902  in  securing 
a  channel  not  less  than  40  feet  wide  and  of  such  depth  as  might  be 
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obtained  without  exceeding  said  balance.  In  the  project  submitted 
under  the  above-cited  provision  of  law  it  was  stated  that  the  unex- 
pended balance  would  provide  such  a  channel  10  feet  in  depth  at 
mean  low  water. 

Up  to  June  30,  1907,  the  expenditures  had  amounted  to  $10,671.01, 
and  the  project  has  been  completed. 

There  is  now  a  navigable  channel  40  feet  wide  and  10  feet  in  depth 
at  mean  low  water  from  the  mouth  of  the  river  for  a  distance  of  about 
9  miles  to  Smithfield,  the  head  of  navigation.  The  average  range  of 
the  tide  is  2.6  feet. 

The  commerce  is  handled  by  numerous  small  schooners  and  sloops 
and  two  regular  steamers,  and  consists  largely  of  peanuts  and  oysters. 

The  commerce  of  this  stream  has  averaged  about  100,000  tons  a 
year,  but  has  varied  considerably  from  year  to  year  according  to 
whether  conditions  have  or  have  not  been  favorable  to  the  produc- 
tion of  peanuts  and  oysters.  For  the  calendar  year  1906  it  is  re- 
ported to  have  amounted  to  87,505  tons,  valued  at  $15,130,492. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  raten. 

Keports  upon  examinations  and  surveys  of  this  river  will  be  found 
in  the  Annual  Reports  of  the  Chief  of  Engineers  for  1875,  Part  2, 
page  156,  and  for  1901,  page  1174. 

July  1,  1906,  balance  unexpended $2,366.81 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      2,167.82 

July  1,  1907,  balance  unexpended 198.99 

(See  Appendix  L  5.) 

6,  Avpomattox  River ^  Virginia. — {a)  Maintenance, — The  original 
channel  in  this  river  was  narrow  and  tortuous,  and  numerous  shoals 
prevented  vessels  drawing  more  than  6^  feet  from  navigating  it  at 
mean  high  water. 

The  original  project,  which  is  also  the  existing  project,  was  adopted 
in  1871  and  revised  in  1893.  The  project  as  revised  covers  the  attain- 
ment and  maintenance  of  a  channel  80  feet  wide  and  12  feet  deep  at 
mean  high  water  between  Point  of  Rocks  and  Petersburg.  The  cost 
of  providing  this  channel  was  estimated  at  $471,920  and  its  mainte- 
nance at  $10,000  annually. 

On  June  30,  1907,  the  sum  of  $4^23,830  had  been  expended  toward 
the  improvement  and  the  sum  of  $49,234.97  for  maintenance.  The 
expenditures  during  the  fiscal  year  ending  June  30,  1907,  were  ap- 
plied to  maintenance  and  resulted  in  the  partial  restoration  of  tne 
channel  previously  obtained.  The  project  is  about  85  per  cent  com- 
pleted. 

At  the  present  time  the  channel  of  the  river  is  available  at  high 
water  for  vessels  of  about  9  feet  draft,  the  normal  range  of  the  tide 
being  about  2.6  feet.  The  head  of  navigation  is  Petersburg,  Va., 
about  11  miles  from  the  mouth  of  the  river. 

The  commerce  consists  of  lumber  and  miscellaneous  products.  In 
1890  it  amounted  to  about  20,000  tons.  It  gradually  increased  until 
in  1900  and  1901  it  amounted  to  about  150,000  tons.  Since  then  it 
has  decreased,  and  for  the  calendar  year  1906  it  is  reported  to  have 
amounted  to  30,438  tons,  valued  at  $510,924. 
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It  is  proposed  to  expend  the  balance  now  available  in  removing 
material  brought  down  by  freshets  and  deposited  in  the  navigable 
channel  of  the  river  and  toward  the  completion  of  the  project.  This 
work  is  required  by  the  interest  of  commerce  in  order  to  render  the 
navigable  channel  available  and  will  be  undertaken  immediately  upon 
the  completion  of  the  work  now  in  progress  at  Petersburg,  which  will 
be  probably  completed  before  July  1,  1908,  and  which  has  for  its 
object  to  prevent  the  deposit  of  sediment  in  the  navigable  channel. 

An  examination  of  this  stream  was  made  in  1852,  to  which  reference 
is  made  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1870, 
page  68.  A  survey  was  made  in  1870  and  the  report  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  that  year,  commencing 
at  page  68. 

July  1,  1900,  balance  unexpended $10,004.70 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907  50,000.00 

60, 004.  70 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 10,071.37 

July  1,  1907,  balance  unexpended 49,933.33 

(6)  At  Petershm^g, — The  project  for  the  work  contemplated  is  not 
to  provide  a  navigable  channel,  but  to  excavate  a  new  channel  into 
which  to  deflect  the  river,  and  thus  overcome  the  trouble  experienced 
by  the  deposit  of  sediment  in  the  navigable  channel  of  the  river  in  the 
neighborhood  of  Petersburg. 

The  project  for  this  work,  which  was  adopted  June  13,  1902,  con- 
templates the  excavation  to  mean  low  water  of  a  cut  from  200  to  300 
feet  wide  and  2i  miles  long  and  the  diversion  of  the  river  into  the  said 
cut  by  means  or  a  dam  built  across  the  present  channel  at  the  head  of 
the  harbor  of  Petersburg,  and  includes  the  construction  of  bridges  for 
the  highways  and  railway  crossing  the  new  channel  and  other  inci- 
dental work.  The  estimate  for  the  work  is  $200,000,  which  amount 
has  bt^en  provided. 

At  the  close  of  the  fiscal  year  1007  the  sum  of  $102,042.08  had  been 
expended,  all  of  the  land  needed  has  been  purchased,  the  highway 
bridge  has  been  built,  the  new^  cut  has  been  partially  excavated,  and 
one  abutment  and  four  piers  of  the  railwav  bridge  put  in.     The  ex- 

Senditures  during  the  fiscal  year  were  applied  to  payment  for  work 
one  under  contract.     The  project  is  about  GO  per  cent  completed. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  balance  of  funds  will  be  applied  to  completing  the  work  under 
the  adopted  project. 

The  commerce  to  be  affected  by  the  improvement  contemplated  is 
the  same  as  that  mentioned  in  the  preceding  section,  and  all  general 
statements  made  therein  apply  equally  well  to  this  section. 

A  report  upon  an  examination  and  survey  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  i882,  page  907.  Another 
report,  with  a  map,  will  be  found  m  the  Report  of  the  Chief  of  Engi- 
neers for  1889,  page  957.  Other  reports  will  be  found  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1893,  page  1345,  and  for  1901, 
page  1467. 
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July  1,  1906.  balance  unexpended $133,719.38 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement  , 35,  761.  46 

July  1,  1907,  balance  unexpended 97,957.92 

July  1,  1907,  outstanding  liabilities 265.00 

July  1,  1907,  balance  available 97,692.92 

July  1,  1907,  amount  covered  by  uncompleted  contracts 72,427. 15 

(See  Appendix  L  6.) 

7.  Harbor  at  Cape  Charles  City^  Va. — The  harbor  proper  is  land- 
locked and  covers  an  area  of  10  acres,  and  it  and  the  exposed  chan- 
nels leading  thereto  had,  before  the  beginning  of  the  work,  a  depth  of 
12  feet  at  mean  low  water. 

The  project  was  adopted  in  1890  and  requires  the  dredging  of  a 
channel  through  Cherrystone  Inlet  and  bar  200  feet  wide  and  16  feet 
deep  at  mean  low  water,  the  dredging  of  an  entrance  channel  100  feet 
wide  of  the  same  depth,  and  dredging  over  the  entire  area  of  the  pro- 
tected and  inclosed  harbor  to  a  depth  of  14  feet  at  mean  low  water. 
Jetties  of  stone  were  to  be  constructed  for  the  protection  of  the  chan- 
nel leading  into  the  basin.    This  work  was  estimated  to  cost  $142,340. 

The  expenditures  to  June  30,  1907,  amounted  to  $83,702.43,  and 
resulted  in  the  dredging  and  redredging  of  one-half  of  the  inner 
harbor  to  the  proper  depth  and  the  excavation  of  channels  of  the 
required  dimensions  through  the  inlet,  bar,  and  the  entrance  to  the 
basin  and  the  construction  of  875  feet  of  the  north  jetty  and  232  feet 
of  the  south  jetty.  The  north  jetty  is  1,625  feet  in  length,  but  750 
feet  of  this  was  built  without  expense  to  the  United  States.  The 
project  is  about  60  per  cent  completed. 

The  expenditures  for  the  year  were  applied  to  dredging  and  con- 
tingencies. 

On  June  30,  1907,  a  vessel  drawing  12  feet  could  enter  the  harbor 
at  mean  low  water.  The  docks  within  the  landlocked  harbor  are 
about  3  miles  from  the  16-foot  contour  in  Chesapeake  Bay  at  Cherry- 
stone bar.     The  mean  range  of  the  tide  is  about  2.5  feet. 

The  commerce  consists  mainly  of  miscellaneous  freight,  agricul- 
tural products,  fertilizer,  and  some  oysters  and  fish.  At  the  begin- 
ning of  the  improvement  the  annual  commerce  was  about  400,000 
tons.  For  the  calendar  year  1906  it  is  reported  to  have  amounted 
to  1,723,635  tons,  value  not  known.  It  has  not  been  found  possible 
to  ascertain  what  effect,  if  any,  the  improvement  has  had  upon 
fi'eight  rates. 

For  more  extended  information,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1890,  page  975. 

July  1.  1906.  balance  unexpended .$10,890.88 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     25, 000.  00 

41,  899.  88 
June  30.  1907,  amount  expende<l  during  fiscal  year,  for  works  of 
improvement  ^^'  ^^ 

July  1,  1907,  balance  unexi>ende(l 41,  237.  r>7 

Amount  (estimated)  required  for  completion  of  existing  project 17,340.00 

(See  Appendix  L  7.) 
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8.  Waterway  from  Norfolk^  Fa.,  to  the  sounds  of  North  Carolina. — 
This  waterway  extends  from  Norfolk,  Va.,  via  the  Southern  Branch 
of  the  Elizabeth  River  to  Deep  Creek,  thence  through  the  Dismal 
Swamp  Canal  to  South  Mills,  N.  C,  and  from  the  latter  point 
through  Turners  Cut  to  the  Pasquotank  River,  to  Albemarle  Sound, 
and  thence  to  Pamlico  Sound  by  Croatan  Sound. 

The  draft  which  could  be  carried  through  this  waterway  at  the 
time  of  the  adoption  of  the  project  for  improvement  was  limited  to 
2J  feet  at  mean  low  water,  owing  to  the  deterioration  of  the  Dismal 
Swamp  Canal,  which  originally  had  had  a  depth  of  about  6  feet. 

The  project,  adopted  March  3,  1899,  provides  for  the  dredging  of 
channels  in  Deep  Creek,  Turners  Cut,  through  a  shoal  in  the  Pas- 
quotank River  near  Ship  Yard  bar,  and  through  a  bar  in  Croatan 
Sound  near  Croatan  light.  All  these  channels,  except  the  last  named, 
were  to  be  100  feet  wide  and  10  feet  deep  at  mean  low  water.  The 
Croatan  channel  was  to  be  200  feet  wide  and  12  feet  deep  at  mean  low 
water.  For  the  protection  of  these  channels  sheet  piling  was  to  be 
driven  where  necessary.  The  estimated  cost  of  this  work  was 
$274,310. 

Up  to  June  30,  1907,  the  sum  of  $251,196.46  had  been  expended  on 
the  project  and  $6,030.32  on  its  maintenance.  The  project  has  been 
completed,  and  the  additional  work  required  is  for  maintenance. 
The  expenditures  during  the  fiscal  year  were  applied  to  redredging  a 
portion  of  the  channel  in  Deep  Creek. 

On  June  30,  1907,  vessels  drawing  10  feet  of  water  can  at  mean 
low  water  navigate  from  Norfolk,  Va.,  through  all  sections  of  the 
route  which  have  been  improved  by  the  United  States.  The  canal, 
which  extends  from  Deep  Creek  to  South  Mills,  is  maintained  at  the 
expense  of  a  private  corporation,  which  tries  to  keep  it  available  for 
vessels  of  10  feet  draft,  but  on  June  30,  1906,  the  limiting  depth  for 
the  entire  route  was  only  9  feet,  owing  to  the  existence  of  shoal  places 
in  the  canal.  Do(»p  Creek  is  the  only  tidal  portion  of  the  improve- 
ment, and  there  the  rise  and  fall  averages  3  feet.  In  the  other  sec- 
tions the  water  level  changes  accordiujg  to  the  direction  and  velocity 
of  the  wind.     The  route  is  about  67  miles  in  length. 

The  conunercc  carried  over  this  waterway  is  increasing  slowly.  It 
is  stated  in  the  calendar  year  1906  to  have  amounted  to  388,488  tons, 
valued  at  $3,644,646.  The  main  items  of  commerce  are  coal,  fer- 
tilizer, timber,  and  farm  products. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

For  list  of  reports  of  examinations  and  surveys,  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1906,  page  246. 

July  1.  IIHm;,  !)jilan(o  iinexiKMided $4,415.71 

Amount  api)roi)riaUHl  by  river  and  harbor  act  approved  March  2,  1907-  5,000.00 

9. 415.  71 
June  f^),  1907,  amount  oxjiended  during  fiscal  year,  for  mulntenance  of 

improvement 4,372.40 

July  1.  11K»T,  !)alan('e  unexpended 5,043.22 

(S(^  Appendix  L  8.) 

/?.  In/ffnd  wnfrr  route  from  Xorfolk^  Fa.,  to  Albemarle  Smindy 
North  Carolina,  throutjh  Currituck  Sound. — This  route  extends  from 
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Norfolk,  Va.,  to  Albemarle  Sound,  via  the  Southern  Branch  of  the 
Elizabeth  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
River,  Currituck  Sound,  Coanjock  Bay,  North  Carolina  Cut,  and 
North  River.  The  canal  and  cut  mentioned  are  now  controlled  by  a 
private  corporation. 

This  route  had  originally  a  good  5-foot  mean  low-water  channel, 
but  navigation  was  obstructed  by  snags,  sunken  lo^,  and  overhang- 
ing trees.     Sharp  bends  added  to  the  other  difficulties  of  navigation. 

Until  the  act  of  September  19,  1890,  the  work  of  improvement  was 
carried  on  under  several  separate  projects,  upon  which  a  total  of 
$240,169.69  had  been  expended.  By  that  act  all  these  projects  were 
consolidated. 

The  present  project,  adopted  September  19,  1890,  provides  for 
obtaining  a  channel  80  feet  wide  and  9  feet  deep  at  mean  low  water, 
through  the  whole  extent  of  the  waterway  to  be  improved  by  the 
United  States,  at  an  estimated  cost  of  $306,667.08,  including  the  pre- 
vious expenditures  above  mentioned.  The  project  is  considered  as 
complete,  the  additional  Avork  required  being  for  maintenance. 
Since  September  19,  1890,  and  up  to  June  30,  1907,  the  sum  of 
$61,987.64  has  been  expended  upon  the  improvement,  and  $30,322.70 
upon  maintenance.  The  expenditures  during  the  fiscal  year  were 
applied  to  maintenance.  The  work  consisted  in  keeping  the  water- 
way clear  of  sunken  logs  and  stumps  and  in  redredging  a  channel 
in  the  Southern  Branch  of  the  Elizabeth  River. 

The  channels  through  the  various  portions  of  the  route  are  now 
from  60  to  80  feet  wide  and  have  a  depth  of  9  feet  at  mean  low  water. 
The  draft  of  vessels  which  can  pass  through  the  route  at  mean  low 
Avater  on  June  30, 1907,  is  9  feet.     The  route  is  about  67  miles  long. 

There  is  no  lunar  tide  in  any  portion  of  the  route,  except  in  the 
Southern  Branch  of  the  Elizabeth  River,  where  the  average  rise  and 
fall  is  2.7  feet.  In  the  other  sections  the  water  level  varies  according 
to  the  velocity  and  direction  of  the  wind,  for  which  an  allowance  of 
0.5  foot  is  made,  but  severe  storms  may  cause  an  elevation  or  de- 
pression of  2  feet  or  more. 

The  commerce  has  varied  considerably  since  the  route  was  opened 
to  navigation.  The  highest  reported  was  for  the  calendar  year  1890, 
Avhen  it  amounted  to  403,111  tons.  Since  that  time  it  has  decreased 
considerably,  and  for  the  calendar  year  1906  it  amounted  to  100,000 
tons,  valued  at  $2,250,000.  The  principal  items  of  shipment  consist 
of  coal,  fertilizer,  and  timber  products. 

The  gradual  decrease  in  the  commerce  of  the  route  is  due  to  the 
depletion  of  the  forests  and  the  consequent  decrease  in  timber  ship- 
ments. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

Considerable  difficulty  is  experienced  in  keeping  this  waterway 
free  from  obstructions  by  logs  dropped  from  rafts  due  to  the  improper 
construction  of  the  rafts,  and,  in  the  absence  of  any  adequate  laws 
permitting  the  Engineer  Department  to  control  the  construction  ot 
rafts,  it  has  been  found  impossible  to  prevent  the  frequent  occurrence 
of  these  obstructions. 

For  references  as  to  examinations  and  surveys,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1906,  page  247, 
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July  1,  1900.  balance  unexpended $8,969.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     3, 000.  00 
Received  on  account  of  sales 39.  25 

12,  009.  21 
June  30.  1J)07,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 8,775.30 

July  1,  1907.  Imlanc-e  unexpended 3.233.91 

(See  Appendix  L  9.) 

10.  Perquimans  River^  North  Carolina, — Before  work  was  begun 
navigation  was  obstructed  by  numerous  stumps  just  below  the  town 
of  Hertford,  N.  C,  which  limited  the  draft  oi  vessels  to  7  feet. 

The  first  appropriation  for  the  Perquimans  River  was  made  in  1876, 
and  was  based  on  a  project  to  provide  a  channel  200  feet  wide  with  a 
depth  of  9^  feet  at  mean  low  water  through  a  stumpy  reach  near 
Hertford,  N.  C.,  and  the  amount  provided  ($2,500)  was  expended  in 
obtaining  said  channel,  which  was  completed  in  1877. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  was  to 
provide  a  channel  200  feet  wide  and  9  feet  deep  at  mean  low  water 
through  the  stumpy  reach  about  800  feet  below  Hertford,  N.  C,  at  an 
estimated  cost  of  $11,250. 

To  June  30,  1907,  $11,168.06  had  been  expended,  and  all  the  work 
contemplated  has  been  completed. 

On  June  30,  1907,  ve:;sels  drawing  9  feet  can,  at  mean  low  water, 
reach  the  town  of  Hertford. 

There  is  no  lunar  tide  in  the  river,  the  level  of  the  surface  of  the 
water  varying  according  to  the  direction  and  velocity  of  the  wind. 
The  average  difference  in  elevation  is  about  one-half  foot,  but  storms 
may  cause  a  difference  of  as  much  as  2  feet  or  more.  The  head  of 
navigation  is  at  Newby's  bridge,  about  26  miles  from  the  mouth  of 
the  river. 

An  estimate  in  1902  placed  the  commerce  at  about  36,000  tons,  and 
for  the  calendar  year  1906  it  is  estimated  to  have  amounted  to  108,570 
tons,  valued  at  $622,250.  The  principal  items  of  freight  transported 
were  lumber  and  logs. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

July  1.  IfHMJ.  balance  unexpended $81.94 

July  1,  11)07,  balance  unexiKjnded 81.94 

(See  Appendix  L  10.) 

//.  Blackwater  Rirer^  Virginia. — In  its  original  condition  this 
stream  afforded  a  natural  channel  of  7  feet  depth,  but  navigation  was 
difficult  owing  to  the  existence  of  obstructions  and  sharp  bends. 

Between  1878  and  1882  Congress  appropriated  a  total  of  $14,000 
for  the  improvement  of  the  stream,  to  consist  of  the  removal  of  logs, 
snags,  overhanging  trees,  and  the  removal  of  sharp  bends.  Oper- 
ations ceased  in  1884,  since  which  time  no  work  has  been  done  upon 
the  river. 

The  existing  project  was  adopted  March  2,  1907,  and  provides  for 
the  clearing  of  the  stream  of  the  existing  obstructions  so  as  to  afford 
a  condition  of  easy  navigation.  The  estimated  cost  of  the  project  is 
$8,000,  all  of  which  has  l)een  appropriated. 

No  expenditures  have  yet  been  made  under  the  existing  project. 
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On  June  30,  1907,  vessels  drawing  7  feet  can  navigate  the  river, 
but  navigation  is  seriously  endangered  by  the  existence  of  numerous 
obstructions  which  have  formed  since  the  cessation  of  the  earlier 
operations  in  1884.  The  river  is  a  tideless  stream,  and  the  only 
fluctuations  in  the  water  level  are  those  due  to  freshets,  which  usually 
do  not  exceed  3  to  4  feet.  The  river  is  navigable  from  the  railroad 
bridge  at  Franklin,  Va.,  to  its  mouth,  a  distance  of  about  13  miles. 

During  the  calendar  year  1906,  the  commerce  amounted  to  5,200 
tons,  valued  at  $832,000.  The  principal  items  consisted  of  agricul- 
tural products,  timber,  and  fertilizer. 

It  is  at  present  impracticable  to  state  what  effect,  if  any,  will  be 
made  by  the  improvement  upon  freight  rates. 

For  more  extended  information  see  Report  of  the  Chief  of  Engi- 
neers for  1875,  Part  2,  page  161,  and  report  of  an  examination  printed 
in  House  Document  No.  177,  Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907_  $8,  000.  00 
July  1,  1907,  balance  unexpended 8.0(X).  00 

(See  Appendix  L  11.) 

12,  Meherrin  River^  North  Carolina, — In  its  original  condition  this 
stream  afforded  a  navigable  channel  about  80  feet  wide  and  7  feet 
deep  from  its  mouth  to  the  town  of  Murfreesboro,  N.  C.  The  chan- 
nel was  tortuous  and  badly  obstructed  by  logs,  overhanging  trees, 
and  a  few  shoals. 

In  the  year  1882  Confess  appropriated  $5,000  toward  the  improve- 
ment of  the  river,  the  improvement  to  consist  in  the  removal  of  the 
obstructions  to  navigation,  and  operations  were  carried  on  from  time 
to  time  in  the  years  1883  to  1886,  inclusive.  The  total  expenditure 
amounted  to  $4,584.53. 

The  existing  project  was  adopted  by  Congress  March  2,  1907.  It 
provides  for  the  removal  of  existing  obstructions  in  the  nature  of 
sunken  logs,  overhan^ng  trees,  and  a  few  shoals,  so  as  to  render  navi- 
gation easy.  The  estimated  cost  of  the  project  is  $6,000,  all  of  which 
has  been  appropriated.  No  expenditures  have  yet  been  made  for 
work  under  the  existing  project. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  with 
safety  was  7  feet.  The  river  is  a  tideless  stream,  but  freshets  cause 
variations  in  the  water  level  of  3  to  4  feet.  The  head  of  navigation 
is  at  Murfreesboro,  11  miles  above  the  mouth  of  the  river. 

During  the  calendar  year  1906  the  commerce  of  the  river  aggregated 
8,900  tons  valued  at  $85,750.  The  principal  items  of  shipment  are 
timber  products  and  general  merchandise. 

It  is  impracticable  at  this  time  to  state  what  effect,  if  any,  the 
improvement  will  have  on  freight  rates. 

For  more  extended  information  see  Report  of  the  Chief  of  Engi- 
neers for  1882,  page  1114,  and  report  of  examination  printed  in  House 
Document  No.  137,  Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $6, 000. 00 
July  1,  1907,  balance  unexpended 6,000.00 

(See  Appendix  L  12.) 

IS,  Roanoke  River ^  North  Carolina. — Originally  the  navigable  chan- 
nel to  Indian  Highland  bar,  67  miles  above  the  mouth,  was  10  feet 
deep  at  mean  low  water,  and  thence  to  the  town  of  Weldon,  which  is 
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129  miles  from  the  mouth,  the  minunum  depth  was  2^  feet  at  the 
same  stage. 

The  project,  adopted  in  1871,  contemplates  a  channel  with  a  least 
width  of  50  feet  from  Hamilton  to  Weldon,  5  feet  deep  at  mean  low 
water,  and  the  removal  in  the  lower  portion  of  the  river,  below  the 
former  point,  of  such  obstructions  as  may  be  necessary  to  accommo- 
date vessels  navigating  North  Carolina  sounds.  The  estimated  cost 
of  the  work  was  $269,000. 

The  expenditures  to  June  30,  1907,  amounted  to  $236,684.44,  of 
which  amount  $7,994.21  has  been  expended  in  maintenance  and 
$1,351.75  was  received  from  sales.  The  project  is  about  80  per  cent 
completed.  The  channel  obstructions  have  been  removed,  and  a  chan- 
nel depth  of  4  feet  at  mean  low  water  over  the  projected  width  has 
been  provided  between  Hamilton  and  Weldon.  On  June  30,  .1907, 
vessels  drawing  10  feet  can  go  as  far  as  Hamilton,  and  beyond  that 
point  to  within  a  short  distance  of  Weldon  4  feet  can  be  carried  at 
mean  low  water.  The  upper  river  is  subject  to  heavy  freshets,  which 
cause  the  only  variation  m  the  level  of  the  water  surface.  Weldon. 
situated  about  129  miles  from  the  mouth,  is  the  head  of  navigation. 

The  commerce  has  varied  considerably  since  the  improvement  was 
undertaken,  the  maximum  amount  of  freight  transported  having  been 
in  1891,  when  it  was  376,181  tons.  Since  then  it  has  decrea^d,  and 
for  the  calendar  year  1906  it  was  reported  at  88,508  tons,  valued  at 
$1,032,400.     The  principal  item  of  shipment  is  timber. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

For  reference  to  reports  of  examinations  and  surveys,  see  Report  of 
the  Chief  of  Engineers  for  1906,  page  249. 

July  1,  1900,  balance  unexpendeil $5,162.61 

Amount  approi)riated  by  river  and  harbor  act  approved  March  2, 1907--     3, 000. 00 

a  162.  61 
June  30,  1007,  amount  expended  during  fiHC'al  year,  for  maintenance 
of    improvement 2, 4d5. 30 

July  1,  11K)7,  hahincv  unexpended-- 5,667.31 

Amount  (esthnated)  re<iuired  for  completion  of  existing  proje<*t 38,994.21 

(See  Appendix  L  13.) 

IJf,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — {a)  Wreck  of  steamer  ^"Norfolk-on-the-Roadsy — ^The 
hull  of  this  steamer  obstructed  the  navigation  of  Back  Creek,  Vir- 
ginia, and  its  removal,  except  a  few  large  timbers  which  were  em- 
bedded in  the  bottom  of  the  creek,  was  effected  in  May,  1906,  at  a  cost 
of  $1,500.  The  remaining  timbers  were  removed  during  the  month  of 
July,  1900,  at  a  cost  of  $1,000. 

{h)  Wreck  of  schooner  '*  Georgia  F,  Golden^^ — This  vessel  sank  in 
Norfolk  Harbor.  Its  removal  was  authorized  July  10,  1906,  and  the 
work  was  accomplished  at  a  cost  of  $857.66,  during  Julv,  1906. 

(r)  ^yreck  of  harge  ^'^Johi)  R,  Zimmerman.'^'' — This  barge  sank  off 
Sewell  Point,  Hampton  Roads,  Virginia.  Its  removal  was  author- 
ized Deceml)er  7.  1906,  and  the  work  was  accomplished  at  a  cost  of 
$4,850,  during  December,  1906. 
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(d)  Wreck  of  schooner  "  Three  Sisteray — This  vessel  sank  in 
Hampton  Creek,  Virginia.  Its  removal  was  authorized  May  3,  1907, 
and  was  accomplished  during  May,  1907,  at  a  cost  of  $500. 

{e)  Wreck  of  barge  {name  unknown), — This  barge  sank  in 
Smith  Creek,  an  arm  of  Norfolk  Harbor.  Its  removal  was  author- 
ized June  10,  1907.  The  wreck  will  be  raised  early  in  the  fiscal  year 
1908. 

(See  Appendix  L  14.) 

EXAMINATION  AND  SURVEY  OF  INLAND  WATERWAY  FROM  NORFOLK,  VA., 
TO  BEAUFORT,  N.  C,  MADE  IN  CX)MPLIANCE  WITH  RIVER  AND  HARBOR 
ACT  APPROVED  MARCH  3,  1905. 

Report  dated  May  9, 1906,  by  a  Board  of  Engineers  on  examination 
and  survey  required  by  the  river  and  harbor  act  approved  March  3, 
1905,  of  inland  waterway  from  Norfolk,  Va.,  to  Beaufort  Inlet, 
North  Carolina,  with  a  view  to  obtaining  a  channel  of  a  depth  of  10 
and  12  feet,  respectively,  was  duly  submitted  and  was  reviewed  by  the 
Board  of  Engineers  for  Rivers  and  Harbors  pursuant  to  law.  It  was 
transmitted  to  Congress  and  printed  in  House  Document  No.  84,  Fifty- 
ninth  Congress,  second  session.  Alternative  plans  are  presented  for 
improvement  at  an  estimated  cost,  respectively,  of  $2,900,425,  plus 
the  cost  of  the  Albemarle  and  Chesapeake  Canal,  and  $3,378,055,  with 
estimates  for  maintenance  amounting  to  $290,000  for  first  cost  of 
plant  and  $72,000  annually  thereafter  for  operation. 

IMPROVEMENT   OF  CERTAIN   RIVERS   AND    IIAKHORS    IN   NORTH 

CAROLINA. 

This  district  was  in  the  charge  of  Capt.  R.  P.  Johnston,  Corps  of 
Engineers,  to  September  4,  1906;  in  the  temporary  charge  of  Maj. 
E.  Eveleth  Winslow,  Corps  of  Engineers,  from  September  4  to 
November  2,  1906,  and  of  Maj.  Joseph  E.  Kuhn,  Corps  of  Engineers, 
from  November  2,  1906,  to  May  31,  1907;  and  in  the  charge  of  Capt. 
Earl  I.  Brown,  Corps  of  Engineers,  since  May  31,  1907.  Division 
engineer,  Lieut.  Col.  Dan  C.  Kingman,  Corps  of  Engineers. 

1.  Scuppernong  River ^  North  Carolina, — From  the  mouth  to  Co- 
lumbia is  5  miles;  to  Spruill's  bridge,  23  miles. 

Before  work  was  commenced  on  the  river  there  was  onlv  about  5 
feet  across  the  bar  at  its  mouth.  The  upper  portion  was  obstructed 
by  logs,  snags,  stumps,  overhanging  groAvth,  and  abrupt  bends,  per- 
mitting navigation  by  small  vessels  only. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar,  make 
cut-offs  at  sharp  bends,  and  remove  obstructions  so  as  to  obtain  a 
channel  60  feet  wide  and  9  feet  deep  at  low  water  up  to  Spruill's 
bridge.     Prior  to  1902  $8,000  had  been  expended. 

The  present  project,  adopted  by  act  of  June  13,  1902,  provides  for 
dredging  a  channel  3,400  feet  long,  150  feet  wide,  and  9  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  the  river,  at  a  cost  of 
$14,000. 

The  project  is  about  70  per  cent  completed. 

At  the  end  of  the  year  2,700  feet  of  the  projected  channel  had  been 
dredged  to  project  depth  for  a  width  of  90  feet  and  the  remaining 
700  feet  to  a  width  of  130  feet. 
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Expended  prior  to  1902  on  previous  project $8,000.00 

Expended  on  present  project  up  to  June  30,  1907 : 

For  improvement $11,500.00 

For  maintenance 3,469.97 

14,  909.  97 

Total .__.  22,  909.  97 

The  expenditures  for  the  year  were  for  improvement  and  mainte- 
nance. The  shoaled  portion  of  the  cut,  90  feet  wide,  was  restored  to 
project  depth  and  the  width  of  700  feet  of  the  same  cut  increased  to 
130  feet. 

When  active  work  ceased  in  1907  the  condition  was  a  channel  90 
feet  wide  w^ith  a  least  depth  of  9  feet  at  mean  low  water  across  the 
bar  at  the  mouth  of  the  river;  thence  to  Cross  Landing,  14  miles 
above,  a  good  open  channel  of  7  feet  at  mean  low  water,  free  from 
obstacles;  thence  to  Spruill's  bridge,  9  miles  farther,  7  feet  at  mean 
low  water  could  be  carried,  but  the  river  in  many  places  was  narrow 
and  crooked  and  obstructed  by  overhanging  trees  on  the  banks  and 
by  logs  and  snags  in  the  channel. 

It  IS  proposed  to  apply  the  funds  on  hand  to  maintenance. 

This  is  a  nontidal  stream  with  no  slope,  the  oscillations  of  the  sur- 
face l^eing  controlled  by  the  winds. 

Spruill's  bridge,  23  miles  from  its  mouth,  is  the  head  of  navigation, 
to  which  point  7  feet  can  be  carried  at  mean  low  w^ater. 

The  conmierce  for  1900  amounted  to  44,909  tons,  valued  at  approxi- 
mately S>1, 585,1 75,  a  decrease  of  10,228  tons  from  last  year.  It  con- 
sisted principally  of  lumber,  timber,  cotton,  and  other  farm  products. 

The  effect  of  the  project  on  freight  rates  is  not  known. 

References :  The  adopted  project  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  page  1543. 

.July  1,  190(].  balance  nnexi)ended $4,679.27 

Amount  a[)propriateil  by  river  and  harbor  a<»t  approved  March  2,  1907_     2, 000.  00 

6, 679.  27 
June  30,  1007.  amount  exi)ende<l  during  fiscal  year: 

For  works  of  Improvement $3,469.97 

For  maintenance  of  improvement 1,179.27 

4,649.24 

July  1.  1907,  balance  unexi)ended 2,030.03 

Amount  (estimated)  required  for  completion  of  existing  project 2,500.00 

(See  Appendix  M  1.) 

2,  Fishing  Creek^  North  Carolina. — \Mien  improvement  began  the 
stream  was  badly  obstructed  by  masses  of  fallen  timber,  overhanging 
trees  on  banks,  logs  and  snags  in  channel,  and  was  navigable  by  rafts 
only  a  few  miles  above  the  mouth. 

The  original  project  of  1889  was  to  clear  the  stream  of  logs,  sna^ 
trees,  etc.,  up  to  Bellamy's  mill.  It  was  amended  in  1896  to  limit  me 
work  to  that  part  below  the  AVilmington  and  Weldon  Railroad  bridge, 
and  this  amended  project  was  completed  in  1901.  The  sum  ox 
$22,715.10  was  spent  on  this  project,  which  has  been  finished. 

Amount  expended  on  present  project  up  to  June  30, 1907,  for  main- 
tenance, $2,178.70. 

The  proposed  application  of  the  available  balance  of  $356.20  is  to 
maintain  the  natural  channel  as  far  as  Beech  Swamp. 
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Results:  The  stream  has  been  cleared  of  obstructions  to  the  Wil- 
mington and  Weldon  Railroad  bridge,  but  it  is  not  navigable  above 
Beech  Swamp  on  account  of  its  tortuous  course  and  rapid  current. 
Below  that  point  it  is  navigable  during  the  higher  stages  about  eight 
months  annually. 

The  extreme  lower  end  of  the  stream  is  in  good  condition.  It  is 
reported  by  those  interested  in  its  navigation  to  be  in  poor  condition 
from  the  sixth  mile  post  to  Beech  Swamp,  being  badly  obstructed  by 
fallen  trees,  logs,  ana  snags.  Between  Beech  Swamp  and  the  railroad 
bridge  the  condition  of  the  stream  is  unknown,  but  it  is  presumably 
bad.  The  owners  of  the  vessels  navigating  this  stream  report  that 
there  are  so  many  obstructions  that  it  is  unsafe  to  navigate  unless  the 
water  is  at  least  2  feet  higher  than  the  stages  at  which  it  was  safe  to 
navigate  just  after  the  stream  had  been  cleared  out. 

The  present  head  of  navigation  is  Beech  Swamp,  17.5  miles  from  its 
mouth,  to  which  about  2  feet  can  be  carried  during  about  three  months 
of  the  year. 

The  water  surface  varies  from  a  minimum  depth  of  6  inches  at  low 
water  to  10  feet  during  the  high  freshet  stages. 

The  commerce  for  1906  amounted  to  2,251  tons,  valued  at  approxi- 
mately $30,587,  a  loss  of  55  tons  from  the  previous  year ;  it  consisted 
principally  of  cotton  seed,  timber,  fertilizers,  and  peanuts. 

The  effect  of  the  improvement  on  railroad  and  boat  rates  can  not  be 
definitely  stated;  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  have  no  other 
outlet  except  by  wagons. 

References:  Annual  Reports  for  1890,  page  1179;  1893,  page  1377; 
1900,  page  1796 ;   1905,  page  1203. 

July  1,  1906,  balance  unexpended $356.20 

July  1,  1907,  balance  unexpended 356.20 

(See  Appendix  M  2.) 

3,  Pamlico  and  Tar  rivers^  North  Carolina. — (One  river,  called  the 
Pamlico  below  AVashington,  N.  C,  and  the  Tar  above  that  point.) 
Distance  from  Washington  to  Greenville,  22  miles;  to  Tarboro,  49 
miles;  to  Fishing  Creek,  56  miles;  to  Little  Falls,  88  miles;  to  Rocky 
Mount,  89  miles. 

Prior  to  its  improvement,  which  was  begun  in  1876,  the  stream 
below  Washington  was  obstructed  by  war  blockades,  sunken  logs, 
snags,  stumps,  and  sand  shoals. 

The  governing  low-water  depths  were  5  feet  to  Washington  and 
perhaps  1  foot  to  Tarboro,  the  navigation  to  which  place  was  practi- 
cable during  freshet  stages  only.  About  3  feet  could  be  carried  to 
Tarboro  during  about  eight  flusn-water  months  per  year. 

The  original  project  for  the  improvement  of  the  river  below 
Washington  is  that  submitted  in  December,  1875  (Report  Chief  of 
Engineers,  1876,  p.  361),  and  adopted  by  Congress  in  August,  1876, 
to  provide  9  feet  at  low  water,  irom  Washington  to  its  mouth,  by 
dredging  and  the  removal  of  piles  and  obstructions  at  an  estimated 
cost  of  $28,050.  In  the  project  proper  the  proposed  draft  to  be 
provided  was  not  specified,  but  work  under  the  project  was  devoted 
to  securing  9  feet  at  mean  low  water. 

Under  this  project  the  sum  of  $18,000  was  appropriated,  of  which 
$17,877.12  was  expended;  the  remainder,  $122.88,  was  transferred  to 
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the  improvement  of  the  Pamlico  and  Tar  rivers,  when  the  improve- 
ments were  combined  in  1880. 

The  Tar  River  (that  portion  of  the  stream  above  Washington), 
prior  to  improvement,  was  obstructed  by  sunken  logs^  piles,  wrecks, 
stumps,  snags,  and  trees  in  the  channel,  and  overhanging  trees  along 
its  banks. 

The  original  project  for  this  portion  of  the  stream  was  that  of  1879 
(Report  Chief  of  Engineers,  1879,  p.  700)  for  the  removal  of  obstruc- 
tions between  Washington  and  Tarboro  at  an  estimated  cost  of 
$10,000.  An  appropriation  of  $3,000  was  made  for  this  purpose  in 
1879,  of  which  $2,867.27  was  expended,  leaving  a  balance  of  $132.73, 
which  was  transferred  to  the  joint  improvement. 

Prior  to  the  consolidation  of  these  two  improvements  there  had 
been  expended  under  the  above  projects  $20,744.39.  To  June  30, 
1888,  $37,031.94  had  been  expended  on  the  consolidated  project,  to 
which,  adding  the  aggregate  amount  expended  on  the  single  projects, 
$20,744.39,  makes  the  total  amount  exi)ended  for  the  improvement 
of  this  stream  $57,77().33.  The  total  final  estimate  for  the  project 
submitted  in  1888  ^yas  $70,000. 

In  1889  the  project  was  extended  to  clear  the  natural  channel 
above  Tarboro,  34  miles  to  Little  Falls,  and  the  estimate  was  increased 
$16,200,  making  the  total  estimate  $92,200. 

The  present  project  is  that  of  1875  (for  Pamlico  River),  and  of 
1879  and  1889  (for  Tar  River),  somewhat  modified  to  secure  a  chan- 
nel 100  feet  wide  and  9  feet  deoj)  at  mean  low  water  to  Washington, 
thence  a  channel  GO  feet  wide  and  3  feet  deep  at  low  water  for  22 
miles  farther  to  Greenville;  thence  a  channel  GO  feet  wide  and  20 
inches  deep  at  low  water  for  20  miles  farther  to  Tarboro;  thence  to 
keep  clear  of  obstructions  the  natural  channel  34  miles  farther  to 
Little  Falls,  2  miles  below  Rocky  Mount,  N.  C. 

The  project  was  again  modified  by  act  of  March  2,  1907,  which 
changed  the  depth  between  Washington  and  Greenville  from  3  to  4 
feet  at  mean  low  water,  at  an  estimated  cost  of  $3,800. 

Expendetl  prior  to  1870  on  previous  projects $10,000.00 

Expended  on  present  project  up  to  June  'M\  10()7: 

For   improvement $142,970.21 

For  maintenance 21,818.02 

1G4.  794.  23 

174,  794.  23 

It  is  proposed  to  apply  the  available  balance  toward  completing 
the  channel  below  Washington  and  completing  the  4-foot  cnannel 
between  Washington  and  (jreenville  and  lor  maintenance  both  above 
and  below  AVashington. 

The  expenditures  during  the  year  were  for  improvement  below 
Washington.  No  work  was  done  above  Washington,  because  the 
plant  was  needed  more  elsinvhcre. 

The  controlling  depth  to  Washington  is  8.5  fwt  at  mean  low  water; 
thence  to  Greenville,  22  miles.  ^\.()  feet  can  be  carried  at  mean  low 
water.  Above  this  point  the  rivor  is  navigable  only  during  the 
freshet  stages,  of  variable  duration,  extending  over  six  to  eight 
months  of  the  year. 

The  stream  is  nontidal.  Below  Washington  the  only  surface  varia- 
tions of  importance  are  due  to  the  wind,  with  an  extreme  range  of  8 
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f^t  under  normal  conditions.  Long  protracted  easterly  or  westerly 
-winds  sometimes  cause  variations  of  7  or  8  feet.  The  variations  of 
the  upper  portion  of  the  river  are  affected  by  freshets  only. 

The  head  of  navigation  is  Dunbar's  bridge,  108  miles  from  the 
mouth. 

The  commerce  for  the  year  1906  amounted  to  491,384  tons,  valued 
at  approximately  $20,816,394,  a  decrease  since  the  previous  year  of 
75,947  tons.  It  consisted  principally  of  cotton,  cotton-seed  products, 
grains,  potatoes,  wood,  timber,  lumber,  fertilizers,  machinery,  gen- 
eral merchandise,  etc. 

The  tendency  of  the  improvement  is  to  keep  down  freight  rates. 

Keferences:  History  and  maps,  Annual  Reports,  1890,  page  1114; 
1891,  page  1347;  1896,  pages  161  and  1101. 

Exammations  and  surveys :  Annual  Reports,  1873,  page  555 ;  1879, 
page  700;  1891,  page  1429;  1895,  page  1365;  1897,  page  1425;  and 
House  Document  No.  342,  Fifty-ninth  Congress,  second  session. 

The  project  for  the  work  below  Washington  is  about  95  per  cent 
completed;  the  3-foot  project  between  Washington  and  Greenville 
has  been  completed  and  is  in  good  condition.  The  stretch  above 
Greenville  has  deteriorated  for  lack  of  maintenance. 

July  1,  1906,  balance  unexpended $4,254.06 

Amount  ai>propriated  by  river  and  harbor  act  approved  March  2, 1907.  11, 563. 00 

15,  817.  06 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      7, 375.  64 

July  1,  1907,  balance  unexi)ended 8,441.42 

July  1,  1907,  outstanding  liabilities 2,333.07 

July  1.  1907,  balance  available 6,108.35 

(See  Appendix  M  3.) 

4.  Contentnia  Creek,  North  Carolina. — Distance  from  the  mouth  to 
Snow  Hill,  31 J  miles;  Speights  Bridge,  50^  miles;  Stantonsburg,  63 
miles. 

Previous  to  improvement  this  stream  was  obstructed  throughout 
its  entire  length  by  fallen  timber,  sand  shoals,  and  overhanging 
growth,  and  was  navigable  for  shallow-draft  craft  during  only  the 
higher  freshet  stages  01  about  three  to  six  months  of  the  year. 

The  original  project  of  1881  was  to  clear  the  stream  of  these  ob- 
structions, so  as  to  obtain  from  its  mouth  to  Stantonsburg,  63  miles,  a 
depth  of  not  less  than  3  feet  during  the  higher  stagea,  about  nine 
months  of  the  year,  at  a  cost  estimated  in  1888  at  $77,500. 

The  project  of  1881  as  extended  in  1894  included  maintenance 
below  Snow  Hill,  and  was  again  extended  in  1899  to  include  mainte- 
nance from  Stantonsburg  to  the  mouth.  The  project  has  been  com- 
pleted, and  additional  work  required  is  for  maintenance. 

Amount  expended  up  to  June  30,  1007 : 

For  improvement $64.  394.  56 

For  maintenance 8,837.60 

Total 73^232.16 

It  is  proposed  to  expend  the  funds  in  hand  exclusively  for  main- 
tenance. 
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At  the  close  of  the  fiscal  year  1907  the  creek  between  its  mouth  and 
Snow  Hill  was  in  fair  condition  and  could  be  navigated  during  six 
months  of  the  year  by  boats  drawing  3  to  4  feet,  depending  upon  the 
rainfall.  Snow  Hill,  31^  miles  from  its  mouth,  is  practically  the 
head  of  navigation,  although  during  the  higher  stages  of  water  boats 
can  ascend  the  stream  to  Speights  Bridge,  50J  miles  from  its  mouth. 
The  portion  of  the  stream  between  Snow  Hill  and  Speights  Bridge 
has  been  partially  resnagged  since  it  was  originally  cleared  of  obstruc- 
tions, but  no  boat  has  ascended  the  stream  above  Snow  Hill  since  the 
resnagging. 

A  small  amount  of  snagging  was  done  during  the  fiscal  year 
between  the  mouth  and  thirty-second  milepost,  leaving  the  stream  in 
fair  condition. 

The  commerce  for  the  year  1906  amounted  to  22,106  tons,  valued  at 
approximately  $565,052,  an  increase  of  276  tons,  about  12  per  cent, 
over  the  previous  year.  It  consisted  principally  of  cotton,  cotton- 
seed meal,  timber,  lumber,  fertilizer,  general  merchandise,  etc. 

The  effect  of  the  improvement  on  railroad  and  boat  rates  can  not 
be  definitely  stated,  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  have  no  other 
outlet  except  by  wagon. 

References:  Annual  Reports,  1881,  page  1009;  1890,  page  1118; 
1896,  page  1103. 

July  1,  190G.  balance  unexpendeil $8d7. 94 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-    2. 000. 00 

2. 897. 94 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 953. 10 

July  1,  1907,  balance  imexpended 1,944.84 

July  1,  1907,  outstanding  liabilities 2.75 

July  1,  1907,  balance  available 1.942.09 

(See  Appendix  M  4.) 

5.  Neuse  and  Trent  rivers^  North  Carolina. — {a)  Neuse  River. — 
Distance  from  Newbern  to  Contentnia  Creek,  32  miles;  to  Kinston 
50  miles;  to  Whitehall,  74  miles;  to  Goldsboro  (Wilmington  and 
Weldon  Railroad  bridge),  94  miles;  to  Smithfield^  150  miles. 

There  is  considerable  uncertainty  as  to  the  conditions  existing  prior 
to  1878^  when  improvement  by  the  Government  was  begun.  Before 
the  civil  war,  and  probably  for  some  time  afterwards,  light-draft 
steamers  made  more  or  less  regular  trips  as  high  up  as  Smithfield,  but 
the  low-water  depth  probablv  did  not  exceed  2  feet,  and  the  stream 
was  obstructed  by  snags  and  after  the  civil  war  by  war  blockades. 
(See  Annual  Report  of  the  Chief  of  f^ngineers  for  1905,  p.  240.) 

The  original  project  of  1871,  as  extended  in  1878-79  and  1880  and 
continued  to  date,  provides  for  an  8-foot  navigation  up  to  Newbern 
during  the  entire  year,  4  feet  to  Kinston,  and  during  nine  months  of 
the  year  3  feet  to  Smithfield,  by  the  removal  of  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  estimated  cost  of  $374,000; 
extended  in  1902  to  include  dredging  a  channel  300  feet  wide  below 
Newl^ern  and  200  feet  wide  at  Newl^ern,  to  a  depth  of  8  feet  at  dead 
low  water,  in  accordance  with  report  and  estimate  printed  in  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  page  1427,  at  an  estimated 
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additional  cost  of  $59,081.25.     Since  its  adoption  this  additional  esti- 
mate has  been  reduced  to  $24,000. 

In  1902  the  improvement  of  this  river  was  combined  with  that  of 
Trent. 

Amount  expended  on  foregoing  projects  to  June  30,  1907 : 

For    improvement $326,  758.93 

For    maintenance 12,  767. 27 

Total 339.  526.  20 

The  expenditures  for  the  vear  were  for  improvement  and  consisted 
of  dredging  Union  Point  shoal,  just  below  Newbern,  to  the  project 
width  of  300  feet  and  depth  of  8  feet  at  dead  low  water. 

As  a  result  of  the  expenditures  to  date  all  war  blockades  have  been 
cleared  awav  and  the  natural  channel  has  been  cleared  to  Smithfield, 
150  miles  above  Newbern.  No  attempt  has  been  made  to  maintain 
the  stream  above  Waynesboro  Landing  (Goldsboro),  98J  miles  above 
Newbern.  At  low  water  8  feet  can  be  carried  to  Newbern,  4  feet  to 
Village  Creek,  25  miles  above,  2.5  feet  to  the  mouth  of  Contentnia 
Creek,  31^  miles  above  Newbern,  and  1  foot  to  Kinston,  50  miles  above 
Newbern,  above  which  point  the  river  is  navigable  only  during  the 
freshet  stages,  of  variable  durations. 

A  channel  known  as  the  AVestern  channel,  immediately  above  New- 
bern, has  been  cleared  to  a  depth  of  4  feet  at  mean  low  water. 

The  channel  of  the  river  between  Newbern  and  Kinston  is  free  from 
all  obstructions.  Between  Kinston  and  Whitehall  the  channel  in 
many  places  is  badly  obstructed  by  lo^,  snags,  and  fallen  trees. 

The  practical  head  of  navigation  is  Waynesboro  Landing,  about 
136  miles  from  the  mouth  of  the  river. 

The  stream  is  nontidal.  The  variation  of  the  water  surface  below 
Newbern  is  due  entirely  to  the  influences  of  the  wind.  The  maximum 
range  is  3.3  feet  during  severe  northwest  winds  to  8J  feet  during 
violent  northeast  gales.  The  upper  river  is  subject  to  freshets,  which 
rise  17  feet  at  Smithfield,  18  feet  at  Waynesboro  Landing,  and  20  feet 
at  Kinston. 

The  funds  on  hand  are  to  be  used  for  maintenance  and  in  securing 
the  project  depth  of  4  feet  between  Newbern  and  Kinston  by  repair- 
ing the  old  jetties  and  training  walls,  building  new  ones  where  nec- 
essary, and  supplementing  the  effect  of  these  structures  by  dredging. 

The  commerce  of  the  year  amounted  to  501,315  tons,  valued  at 
$17,967,655  (a  gain  since  last  year  of  31,916  tons).  It  consisted  of 
grain,  timber,  lumber,  fertilizers,  general  merchandise,  etc. 

Freight  rates  are  materially  lessened  by  reason  of  the  improve- 
ment. 

References:  See  Annual  Reports  of  1879,  page  71;  1900,  pages  268 
and  1802;  1901,  page  1545. 

July  1,  1906,  balance  unexpended $5,067.25 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 18,000.00 

Amount  received  from  sales,  rents,  etc 47.20 

23, 1 14.  45 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       4, 921.  55 

July  1,  1907,  balance  unexpended 18,192.90 

Amount  (estimated)  required  for  completion  of  existing  project 72,500.00 
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(6)  Trent  River. — Distance  from  the  mouth  at  Newbem  to  Pol- 
loksville,  18  miles;  to  lower  Quaker  bridge,  27  miles;  to  Trenton, 
38  miles.  Its  original  condition  was  a  channel  of  6  feet  depth  to 
Polloksville,  and  the  stream  was  fairly  clear  to  lower  Quaker  bridge, 
above  which  point  it  was  badly  obstructed. 

The  original  project  of  1879  (see  Report  of  Chief  of  Engineers  for 
1879,  p.  711)  was  to  secure  3  feet  depth  at  low  water  to  Trenton; 
extended  in  1880  to  obtain  8  feet  depth  through  Foys  flats;  ex- 
tended in  1889  to  clear  out  obstructions  to  upper  Quaker  bridge,  40 
miles  above  Trenton.  The  sum  of  $64,262.64  was  expended  on  this 
project  and  its  modifications. 

In  1890  the  project  of  1879  was  amended  to  provide  for  the  main- 
tenance of  a  channel  only  30  feet  wide  and  3  feet  deep  from.  Newbem 
to  Trenton,  at  an  annual  estimated  cost  of  $2,500.  Tnis  was  extended 
in  1902  to  include  dredging  at  Newbern  to  8  feet  depth  at  dead  low 
water  from  harbor  line  to  channel,  at  an  estimated  cost  of  $24,000 
additional.  The  existing  project,  therefore,  is  to  dredge  to  8  feet 
dead  low  w^ater  at  NewY)ern  and  maintain  a  channel  30  feet  wide 
and  3  feet  deep  at  low  water  to  Trenton.  In  1902  the  improvement 
of  this  river  was  combined  with  that  of  the  Neuse. 

The  project  was  completed  during  the  year. 

By  joint  resolution  approved  March  4,  1907,  authority  was  given 
to  expend  such  portion  of  the  appropriation  made  in  river  and  harbor 
act  of  March  2,  1907,  as  may  be  necessary  for  securing  a  channel  6 
feet  deep  over  Foys  flats  in  the  Trent  River,  about  4  miles  above 
Newbern. 

Amount  expeiuloil  on  existing:  i>roject  iij)  to  June  .'50,  1007: 

For  improvement $23,738.61 

For  maintenance 11.731.80 

Total 35.470.41 

The  disbursements  for  the  year  for  improvement  were  for  com- 
pleting the  removal  of  the  rest  of  the  shoal  lying  between  the  channel 
and  the  harbor  line  at  Newbern,  and  the  disbursements  of  year  for 
maintenance  were  for  repairs  to  the  turning  basin  at  Trenton  and 
snagging  between  Trenton  and  Newbern. 

In  addition  to  maintenance  of  the  present  channel  to  Trenton,  the 
work  proposed  with  the  funds  available  is  to  deepen  to  6  feet,  by 
dredging  the  channel  over  Foys  flats,  about  4  miles  above  Newbem. 

The  improvement  alx)ve  Trenton  has  been  abandoned. 

Between  Trenton  and  Newbern  a  3-foot  channel  exists  and  the 
stream  is  in  good  condition.  The  maximum  draft  that  can  be  carried 
June  30,  1907,  to  Trenton,  38  miles  above  the  mouth,  which  is  the 
head  of  navigation,  is  3  feet. 

Near  the  mouth  the  Avater  level  varies  about  3  feet  under  normal 
conditions,  according  to  the  prevailing  winds.  Long  protracted 
easterly  or  westerly  winds  sometimes  cause  a  variation  of  7  or  8  feet. 
At  Trenton  the  stream  is  subject  to  freshets  of  about  3  to  5  feet 
during  the  winter  months. 

The  commerce  during  lOOO  amounted  to  343,507  tons,  valued  at 
$15,456,530,  a  gain  of  81,372  tons  over  the  previous  year.  It  con- 
sisted principally  of  lumber,  general  merchandise,  fertilizers,  cotton, 
and  other  farm  products. 

The  effect  of  this  improvement  on  freight  rates  is  not  known. 


.Jk 
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References:  Annual  Reports,  1879,  page  711;  1900,  pages  268  and 
1802;  1901,  page  1545. 

July  1,  1906,  balance  unexpended $5,999.17 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 12,000.00 

17, 999. 17 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $5,000.00 

For  maintenance  of  improvement 883.32 

5,883.32 

.luly  1,  1907,  balance  unexpended 12,115.85 

July  1,  1907,  outstanding  liabilities 65.00 

July  1,  1907.  balance  available 12,050.85 

CONSOLIDATED. 

.July  1,  1906,  balance  unexpended $11,066.42 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  2, 1907.  30, 000. 00 
Amount  received  from  sales,  rents,  etc 47.  20 

41,  113.  62 
June  30,  1907,  amount  expendetl  during  fiscal  year: 

For  works  of  improvement $9,921.55 

For  maintenance  of  improvement , 883.32 

10,804.87 

July  1,  1907,  balance  unexpended 30.308.75 

July  1.  1907,  outstanding  liabilities 65.00 

July  1.  1907,  balance  available 30,243.75 

Amount  (estimated)  required  for  completion  of  existing  project 72,500.00 

(See  Appendix  M  5.) 

6,  Inland  waterway  from  Pamlico  Sound  to  Beaufort  Inlet^  North 
Carolina. — Distance  from  the  10-foot  mean  low-water  contour  in 
Adams  Creek  (a  tributary  of  the  Neuse  River)  to  the  head  of  Adams 
Creek  is  about  4  miles;  from  the  head  of  Adams  Creek  across  the 
country  to  the  head  of  Core  Creek  is  about  4  miles ;  from  the  head  of 
Core  Creek  to  the  mouth  of  Core  Creek  is  about  4  miles ;  and  the  dis- 
tance from  the  mouth  of  Core  Creek  to  the  10-foot  depth  at  mean  low 
water  in  the  Newport  River  is  about  3  miles;  making  the  total  dis- 
tance over  which  dredging  will  be  required  about  15  miles. 

At  the  time  of  the  adoption  of  the  existing  project  a  low-water 
depth  of  about  5  feet  could  be  carried  from  the  10-foot  contour  in 
Adams  Creek  to  near  its  head ;  from  the  head  of  Adams  Creek  to  the 
head  of  Core  Creek  is  across  dry  land ;  from  the  head  of  Core  Creek 
to  its  mouth  the  creek  is  practically  bare  at  low  water,  and  from 
the  mouth  of  Core  Creek  to  the  10-foot  contour  in  Newport  River  the 
low-water  depth  will  average  about  G  feet. 

The  present  and  only  project,  adopted  by  act  of  Congress  dated 
March  2,  1907,  contemplates  securing,  by  dredging  a  channel  10  feet 
deep  at  low  water  from  Pamlico  Sound  to  Beaufort  Inlet  via  Adams 
and  Core  creeks,  said  channel  to  have  a  minimum  bottom  wndth  of  90 
feet  through  dry  land  with  side  slopes  of  1  to  2J  and  minimum  bottom 
width  of  125  feet  with  side  slopes  of  1  to  3  through  the  creek  and 
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river  portions,  at  an  estimated  cost  of  $550,000.  (See  House  Docu- 
ment No,  84,  Fifty-ninth  Congress,  second  session.) 

Amount  expended  on  project  for  improvement  to  June  30,  1907, 
$924.91. 

The  work  of  the  year  consisted  of  surveying  to  definitely  locate  the 
route  for  the  proposed  waterway.  This  survey  is  about  half  com- 
pleted. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  for  completing  the  project  in  the  sum  of  $350,000,  which  is 
yet  to  be  appropriated. 

References  to  previous  reports  on  examinations  and  surveys  will  be 
found  on  pages  1393  and  1394  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 

Amount  approprlateti  by  river  and  harbor  act  approved  March  2, 

1907 $200, 000.  00 

June  30,  irx)7.  amount  expended  durine:  fiscal  year,  for  works  of 
improvement 924.91 


July  1.  1907,  balance  unexpended 199,075.00 

July  1,  1907,  outstanding  liabilities 848.40 


July  1,  1907,  balance  available 198,226.69 


Amount  (estimated)  required  for  completion  of  existing  project 350,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended  July    1,    1907 350,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  M  6.) 

7.  Waterway  bet  wee  Ji  Newhern  and  Beaufort^  N.  C  (via  Neuae 
RiveVj  Clubfoot  Creek^  Clubfoot  and  Ilarlowe  Canal  {private)  ^  Har- 
lowe  Creek^  and  Newport  Nicer). — Distances:  Newbern  to  Clubfoot 
Creek,  20  miles;  thence  to  Clubfoot  and  Harlowe  Canal,  6  niiles; 
thence  to  Harlowe  Creek,  3.2  miles;  thence  to  Newport  River,  SJ 
miles;  thence  to  Beaufort,  7  miles. 

The  first  appropriation  for  this  work  was  made  by  the  river  and 
harbor  act  oi  1882,  which  provided  that  $5,000  from  the  appropria- 
tion for  Neuse  River  and  a  like  sum  from  the  appropriation  for  Beau- 
fort Harbor  should  be  "  applied  to  the  improvement  of  the  line  of 
inland  navigation  from  Newbern  to  Beaufort  Harbor." 

No  estimate  or  project  for  said  improvement  had  at  that  time  been 
made,  but  in  October,  1883  (Report  Chief  of  Engineers,  1884,  p. 
10G7),  an  estimate  was  prepared  which  contemplated  a  channel  80 
feet  wide  and  9  feet  deep,  at  an  estimated  cost  of  $883,580,  exclusive 
of  the  cost  of  a  tide  lock  and  of  the  canal  company's  franchise  and 
property. 

The  available  funds  being  totally  inadequate  for  this  improvement, 
the  project  adopted  in  1884  for  the  expenditure  of  said  funds  con- 
templated a  channel  30  feet  wide  and  5  feet  deep  at  mean  low  water, 
the  estimated  cost  being  $92,000. 

This  project  of  1884  constitutes  the  existing  project. 

All  work  of  improvement  has  been  confined  to  the  natural  channels 
in  Clubfoot  and  Harlowe  creeks  and  Newport  River. 
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Amount  expended  on  existing  project  to  June  30,  1907 : 

For  improvement $29,739.84 

For  maintenance 5,228.56 

Total   34,  968.  40 

The  expenditures  during  the  year  were  for  improvement  by  dredg- 
ing a  cut  1,100  feet  long,  5  feet  deep,  and  25  feet  wide  from  the  shoal 
near  the  head  of  Clubfoot  Creek.  * 

The  governing  depth  in  Harlowe  Creek  was  increased  several  years 
ago  to  the  project  depth  of  5  feet,  but  for  lack  of  maintenance  had 
decreased  to  about  1  root  in  1905.  During  that  year  the  shoal  at  the 
mouth  of  the  creek  was  redredged  to  the  project  depth,  but  another 
shoal  of  less  consequence  was  left  inside  the  creek.  The  channel  in 
Clubfoot  Creek  had  never  been  dredged  until  the  fiscal  year  1906. 
Some  snagging,  etc.,  had  been  done  in  both  creeks,  but  no^work  in  the 
canal  connecting  the  two  creeks  has  ever  been  done  by  the  Govern- 
ment, since  said  canal  is  owned  by  a  corporation. 

The  dredged  cut  at  the  mouth  of  Harlowe  Creek  has  deteriorated 
considerably  since  its  completion,  but  on  account  of  the  dredging  done 
in  Clubfoot  Creek  during  the  fiscal  year  1906  and  the  past  year  the 
w^aterway  is,  on  the  whole,  in  better  condition  now  than  ever  before. 
The  controlling  depth  at  mean  low  water  is  now  from  2  to  2^  feet, 
the  shoalest  place  being  near  the  mouth  of  Harlowe  Creek;  but  at 
high  water  about  4  feet  can  be  carried,  shoalest  water  being  in  the 
canal. 

It  is  proposed  to  apply  the  available  balance  to  maintenance. 

Additional  improvement  will  not  be  necessary  because  of  the  proj- 
ect for  the  inland  waterway,  Pamlico  Sound  to  Beaufort  Inlet,  for 
which  Congress  provided  $550,000  March  2,  1907.  When  this 
improvement  is  effected,  the  present  route  via  Clubfoot  and  Harlowe 
Canal  will  no  longer  be  required. 

The  commerce  lor  the  year  ending  December  31,  1906,  amounted  to 
81,770  tons,  valued  at  approximately  $2,173,904,  and  consisted  prin- 
cipally of  cotton,  cotton  seed,  fish,  oysters,  clams,  timber,  lumber,  fer- 
tilizers, and  general  merchandise.  There  was  a  loss  of  1,897  tons  in 
volume  as  compared  with  1905. 

References:  Annual  Reports,  1884,  page  106;  1890,  page  1130,  and 
1896,  page  113. 

July  1.  1906,  balance  unexpended $464.45 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.       2, 000. 00 

2,464.  45 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement 432.  85 

July  1,  1907,  balance  unexpended 2,031.60 

Amount  (estimated)  required  for  completion  of  existing  project 55,000.00 

(See  Appendix  M  7.) 

8,  Harbor  at  Beaufort^  N.  C. — When  improvement  (begun  in  1836) 
was  resumed  in  1881,  the  erosion  at  Fort  Macon  and  Shackelford 
Point  was  causing  serious  deterioration  of  the  inside  channels  and 
threatening  deterioration  of  the  bar  channel.    The  governing  low- 
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water  depth  is  said  to  have  been  15  feet  on  the  bar  and  2  feet  at 
Beaufort,  N.  C. 

The  original  project  is  that  of  1881,  to  stop  erosion  at  the  inlet 
(Fort  Macon  and  Shackelford  Point)  by  jetties  and  to  provide  a 
channel  200  feet  wide  and  9  feet  deep  at  ordinary  low  tide  to  Beau- 
fort, and  a  channel  100  feet  wide  and  G  feet  deep  from  Beaufort  to 
the  6-foot  contour  of  the  channel  leading  up  North  River,  estimated 
to  cost  $82,103.38,  increased  in  1885  to  $159,000,  when  the  project 
was  modified  by  reducing  the  channel  to  Beaufort  to  100  feet  and 
its  depth  to  5  feet  at  mean  low  water  and  eliminating  the  channel 
east  from  Beaufoii:.  In  1887  the  estimate  for  the  above  work  was 
further  increased  to  $163,000. 

The  project  was  again  modified  in  1890,  the  project  depth  of  the 
bulkhead  channel  being  increased  to  7  feet.  The  project  as  modified 
was  completed. 

The  amount  expended  under  the  original  project  as  modified  was 
$148,843.  To  the  above  amount  should  be  added  $5,000,  appro- 
priated July  4,  1836,  making  the  total  cost  up  to  the  completion  of 
the  original  project  $153,843. 

The  existing  project  of  1896  includes  the  maintenance  of  jetties 
and  sand  fences  at  Fort  Macon  and  Shackelford  Point  and  the  main- 
tenance of  the  7-foot  channel  across  Bulkhead  shoal  and  thence  to 
the  wharves  at  Beaufort.  The  object  of  the  jetties  and  sand  fences 
is  to  protect  the  land  on  the  opposite  sides  of  the  inlet,  thus  prevent- 
ing tne  inlet  from  shifting  and  deteriorating.  The  river  ana  harbor 
act  of  March  2,  1907,  authorized  a  sufficient  amount  of  the  appropria- 
tion made  therein  to  be  applied  to  repairing  existing  jetties  at  Fort 
Macon  Point  and  constructmg  additional  jetties  and  shore  protection. 

The  amount  expended  on  present  project  for  maintenance  to  June 
30,  1907,  was  $13,250.19,  including  $350  received  from  sales. 

The  expenditures  for  the  year  were  for  maintenance,  and  the  work 
consisted  of  making  surveys,  the  partial  removal  of  the  remains  of 
the  inner  or  western  spur  jetty  at  Fort  Macon  Point,  which  was 
flanked  in  Decembc^r,  1906,  and  the  building  of  two  other  jetties  at 
Fort  Macon  Point  with  the  stone  removed  from  the  old  jetty. 

It  is  proposed  to  spend  the  available  balance  in  redredging  channel 
across  Bulkhead  shoal;  maintaining  sand  fences  at  Fort  Macon  and 
Shackelford  points;  completing  the  removal  of  the  old  jetty,  and 
constructing  new  jetties  at  Fort  Macon  Point. 

A  draft  of  7  feet  can  now  be  carried  across  Bulkhead  shoal,  and  6 
feet  can  be  carried  from  there  to  the  wharves  at  Beaufort  at  mean 
low  water. 

The  tide  rises  2  feet  at  Beaufort  and  3  feet  at  the  inlet. 

The  commerce  for  the  year  1906  amounted  to  58,889  tons,  valued  at 
approximately  $3,970,885,  a  decrease  of  7,767  tons  since  the  previous 
year. 

The  maintenance  of  this  channel  tends  to  prevent  the  rise  in  freight 
rates  by  allowing  the  larger  vessels  to  reach  the  wharves  at  Beaufort. 

References:  Annual  Reports,  1881,  page  1013;  1893,  page  1457; 
1896,  page  1115:  1899,  page  1498. 
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July  1,  1906,  balance  unexpended $196.03 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  22, 000. 00 

22, 196.  03 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 939.  22 

July  1,  1907,  balance  unexpended 21,256.81 

July  1.  1907,  outstanding  liabilities 1,264.19 

July  1,  1907,  balance  available 19,992.62 

(See  Appendix  M  8.) 

0,  Beaufort  Inlet^  North  Carolina, — When  improvement  began  in 
September,  1905,  there  was  a  minimum  depth  on  the  bar  of  approxi- 
mately 12  feet  at  mean  low  water. 

The  original  project,  which  is  also  the  existing  project,  is  printed 
on  page  1415  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904  and  was  adopted  by  Congress  in  1905.  It  contemplates  a  chan- 
nel 300  feet  wide,  20  feet  deep  at  mean  low  water  across  the  bar,  to  be 
obtained  by  dredging,  at  an  estimated  cost  of  $45,000. 

The  amount  expended  on  existing  project  to  June  30,  1907,  for 
improvement  w  as  $44,484.24. 

The  work  to  date  has  consisted  of  the  necessary  survevs,  etc.,  and 
the  dredging  of  426,630  cubic  yards  of  material  from  the  bar  channel. 
The  dredging  was  done  by  the  United  States  seagoing  suction  dredge 
Cape  Fear^  which  belongs  to  the  improvement  of  the  Cape  Fear  River, 
North  Carolina,  at  and  below  Wilmington,  but  which  was  rented  to 
the  improvement  of  Beaufort  Inlet  for  the  purpose.  This  dredge  was 
operated  by  a  crew  hired  by  the  United  States.  The  result  of  the 
operations  to  date  has  been  an  increase  of  the  minimum  depth  on 
the  bar  from  10.8  feet  at  mean  low  water  when  work  began  to  alx)ut 
20  feet  on  June  30,  1907,  the  width  and  average  depth  of  the  channel 
having  been  likewise  increased. 

The  expenditures  of  the  year  resulted  in  the  removal  of  221,852 
cubic  yards  of  material  from  the  bar  channel.  There  is  no  reliable 
survey  of  a  recent  date,  but  from  an  examination  made  during  the 
latter  part  of  May,  1907,  the  minimum  depth  was  found  to  be  20  feet, 
and  the  minimum  width  approximately  200  feet. 

It  is  proposed  to  apply  the  available  balance  to  the  work  of  main- 
tenance. The  amount  required  for  maintenance  can  not  be  deter- 
mined with  much  certainty,  for  the  reason  that  the  amount  of  shoaling 
that  will  take  place  in  the  new  and  untried  channel  is  necessarily 
problematic. 

The  commerce  for  the  calendar  year  1906  amounted  to  10,465  tons, 
valued  at  $457,900,  a  decrease  of  5,189  tons  as  compared  with  1905. 

The  effect  of  this  improvement  will  be  to  lessen  freight  rates  by 
affording  water  transportation  for  products  which  have  hitherto  been 
dependent  entirely  upon  railroads. 

References:  Annual  Reports,  1881,  page  1009;  1890,  page  1118; 
1896,  page  1103. 
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July  1,  1906,  balance  unexpended $29,022.46 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.       5,  OOOl  00 

34,022.46 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       28,  606.  70 

July  1,  1907,  balance  unexpended 5,515.70 

(See  Appendix  M  9.) 

10,  New  River ^  North  Carolina^  inelvding  inland  waterways  be- 
tween Beaufort  Uarhor  and  Neic  River  and  between  New  River  cmd 
Swansboro. — The  act  of  March  2,  1907,  combined  these  three  im- 
provements under  this  new  heading. 

(a)  New  River. — Appropriations  amounting  to  $50,000  were  made 
for  the  river  in  1830,  1837,  and  1838,  after  which  no  further  appro- 
priations were  made  until  1882,  when  $5,000  was  appropriated. 
Another  appropriation  of  $5,000  was  made  in  1884,  but  since  these 
amounts  were  considered  too  small  to  jtistify  undertaking  the  im- 
provement no  work  w^as  done  until  1886,  when  still  another  appro- 
priation, of  $10,000,  was  made. 

When  improvement  began  in  1886,  the  governing  low-water  depth 
w^as  4  feet  for  a  distance  of  23  miles  to  Jacksonville,  and  the  chamiel 
included  two  circuitous  parts  around  Wrights  Island  and  Cedar  Bush 
Marsh. 

The  original  project  of  1886  was  to  dredge  a  cut  4  feet  deep  and 
100  feet  wide  through  Wrights  Island  and  a  second  cut  4  feet  deep 
and  150  feet  wude  through  Cedar  Bush  Marsh.  Both  were  com- 
pleted, but  the  Cedar  Bush  Marsh  cut  deteriorated  at  the  upper  end 
and  was  abandoned,  and  the  project  of  June  18,  1894,  to  obtain  4  feet 
depth  around  Cedar  Bush  Marsh  by  dredging  and  training  wall,  was 
adopted  and  successfully  carried  out.  The  additional  work  required 
is  for  maintenance. 

The  act  of  March  3,  1905,  authorized  the  balance  from  the  project 
of  1894,  to  be  expended  in  rebuilding  the  dike  hitherto  constructed. 

Amount  ex|)ende<l  since  civil  war  on  previous  projects $20,442.35 

Amount  exi)endeil  on  present  projei-t  of  181)4  (as  amendeii  to  date) 
up  to  June  ;W,  1007 : 

For    improvement 9, 186.39 

For  maintenance  (including  rebuilding  dike) 3,373.31 

Total 33,002.05 

The  expenditure  during  the  year  was  for  surveying  and  collecting 
conunercial  statistics. 

It  is  proposed  to  apply  the  existing  balance  to  maintenance. 

The  project  depth  ot  4  feet  has  twice  been  obtained  and  twice  lost 
through  lack  of  maintenance.  The  project  depth  now  exists.  The 
tidal  range  at  the  inlet  is  about  3^  feet  and  at  the  head  of  the  marshes 
about  1  foot.  The  head  of  navigation  for  all  practical  purposes  is 
Tar  Landing,  3  miles  above  Jacksonville  and  26  miles  from  the  mouth 
of  the  river,  to  which  a  present  depth  of  approximately  4  feet  can  be 
cartied.  It  is  reported  that  the  depth  on  the  bar  at  the  mouth  of 
the  river  is  about  4  feet. 

The  commerce  for  1006  amounted  to  13,660  tons,  valued  at  approx- 
imately $500,504,  a  decrease  of  2,138  tons  since  the  previous  year.    It 
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consisted  principally  of  timber,  fish,  cotton,  cotton  seed,  and  general 
merchandise. 

In  its  present  condition  this  stream  probably  has  very  little  effect 
on  freight  rates  in  general,  but  it  affords  transportation  for  products 
which  would  otherwise  have  no  means  of  transportation  except  by 
wagon.  If  the  bar  and  channel  were  sufficiently  improved  to  justify 
a  line  of  steam  vessels  between  Wilmington  and  Jacksonville,  ireight 
could  probably  be  carried  to  the  latter  point  much  more  cheaply 
than  at  present. 

References:  Annual  Reports,  1882,  page  1117;  1886,  page  992; 
1891,  page  1380;  1899,  page  1501,  and  Appendix  M  19  of  Report  of 
Chief  of  Engineers  for  1904  for  report  on  preliminary  examination. 

July  1,  1906,  balance  unexpended $133.04 

Amount  allotted  from  appropriation  by  river  and  harljor  act  approved 

March  2,  1907 2,000.00 

2, 133.  04 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 134.90 

July  1,  1907,  balance  unexpended 1,998.05 

July  1,  1907,  outstanding  liabilities 2.85 

July  1,  1907,  balance  availablcL 1,995.20 

(b)  Waterway  hetween  New  River  and  Swanshoro^  N.  C. — This 
waterway  is  a  part  of  the  waterway  between  Beaufort  Harbor 
and  New  River  (see  pp.  1124-1127,  Annual  Report  of  the  Chief  of 
Engineers  for  1889),  out  in  1890  two  separate  appropriations  were 
made — one  for  the  "  Inland  waterway  between  Beaufort  Harbor  and 
New  River  "  and  the  other  for  the  "  Waterway  between  New  River 
and  Swansboro,"  and  hence  separate  reports  are  made  for  the  two 
improvements,  although  one  embraces  the  other. 

This  waterway  is  about  22  miles  long  and  consists  of  tortuous  tidal 
channels  winding  through  the  marine  marsh,  which  extends  from 
Swansboro  to  New  River,  between  the  mainland  on  one  side  and  the 
barrier  beach  or  "  banks  "  (which  separates  it  from  the  ocean)  on  the 
other.  In  the  vicinity  of  the  four  inlets  communicating  with  the 
ocean  the  width  of. the  waterway  is  several  hundred  feet  and  its 
depth  from  12  to  15  feet,  while  between  them  its  width  diminishes  to 
about  12  feet  in  places  and  its  depth  to  6  inches  at  ordinary  low  water. 

The  original  and  existing  project,  adopted  in  1889,  is  to  enlarge  the 
waterway  oy  dredging  to  a  minimum  width  of  40  feet  and  minimum 
depth  or  3  to  4  feet  at  mean  high  water,  at  an  estimated  total  cost  of 
$43,000. 

Until  June  13,  1906,  no  work  except  a  survey  made  in  April  and 
May,  1901,  had  ever  been  done  on  this  waterway,  for  the  reason  that 
an  act  of  the  general  assembly  of  North  Carolina,  ratified  February 
13,  1889,  had  incorporated  the  Wrightsville  and  Onslow  Navigation 
Company  with  the  exclusive  right  to  navigate  said  waterway,  as  set 
forth  in  House  Executive  Document  No.  26,  Fifty-second  Congress, 
first  session  (p.  1147  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1892). 

On  February  6,  1905,  however,  a  paper  was  obtained  from  the  two 
survivors  of  the  four  parties  named  m  the  charter  of  said  Wrightsville 
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and  Onslow  Navigation  Company,  in  which  paper  it  was  declared 
that  the  privileges  and  franchises  granted  in  said  charter  had  never 
been  exercised  and  that  said  privileges  and  franchises  had  "  to  all 
intents  and  purposes  been  surrendered  and  abandoned." 

All  obstacles  in  the  way  of  Government  improvement  having  been 
thus  removed,  work  was  begim  as  soon  as  plant  for  the  purpose  could 
be  spared  from  other  more  pressing  work. 

The  amount  expended  to  June  30,  1907,  on  surveys  and  improve- 
ment is  $5,000. 

The  expenses  of  the  year,  which  include  the  outstanding  liabili- 
ties at  the  beginning  oi  the  year,  were  $3,224.40,  all  for  unprove- 
ment,  by  dredging  at  Standback  shoal  and  Sand  shoal,  resulting 
in  obtaining  a  channel  25  feet  wide  of  the  project  depth  through 
Standback  shoal  and  a  channel  of  the  same  width  and  depth  about 
halfway  through  Sand  shoal. 

Owing  to  the  small  amount  of  funds  available  work  is  being 
directed  toward  getting  a  single  narrow  and  shallow  cut  through  as 
much  of  the  length  of  the  waterway  as  possible.  To  June  30,  1907, 
a  depth  of  3.5  feet  at  high  water  had  been  obtained  from  Swansboro 
to  a  point  in  the  waterway  about  15  miles  west  of  Swansboro. 

It  is  proposed  to  expend  the  available  balance  in  carrying  the 
3.5-foot  depth  as  far  westward  as  practicable. 

Except  tor  the  work  above  described,  the  present  conditions  are 
similar  to  those  existing  prior  to  the  formation  of  the  project. 

The  waterway  is  navigable  at  high  tide  for  very  small  boats 
throughout  its  entire  length,  a  distance  of  approximately  22  miles. 
At  mean  low  water  some  of  the  shoals  are  bare. 

The  rise  and  fall  of  the  tide  varies  from  2.2  to  4  feet  in  the  neigh- 
borhood of  the  inlets  to  about  1  foot  at  the  points  most  distant  from 
the  inlets. 

The  commerce  of  190G  amounted  to  G,G8G  tons,  at  an  approximate 
value  of  $355,050,  a  gain  of  5,303  tons  over  that  of  the  previous  year. 
It  consisted  principally  of  cotton,  fish,  oysters,  clams,  and  fertilizers. 
This  can  not  be  taken  as  an  indication  of  the  amount  of  commerce 
that  will  utili/.e  the  waterway  after  the  proposed  improvement  is 
made,  for  the  difficulty  and  delay  incident  to  navigation  now  are  so 
great  that  commerce  naturally  seeks  other  routes. 

The  improvement  of  this  waterway  will  probably  have  no  direct 
effect  upon  freight  rates,  but  it  will  afford  means  of  transportation 
for  large  quantities  of  timber,  lumber,  and  miscellaneous  products 
that  now  have  no  outlet  except  by  wagon  or  by  the  smallest  draft 
boats. 

Keferences:  For  description  of  this  waterwav  see  Annual  Reports 
for  1892,  page  1140,  and  1893,  pages  1399  and  1400. 

July  1,  lOCXi,  balance  uuexi>endecl $3,224.40 

Amount  allotttnl  from  apiiropriation  by  river  and  harbor  act  approved 

March  2,  1907 12.000.00 

15.  224.  40 
.Tune  .'K),  irK)7.  amount  expended  during  fiscal  year,  for  works  of  im- 
[irovement 3.224.40 

July  1,  1IK)7.  balance  unexi)ended 12,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 26, 000. 00 
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(c)  Waterway  between  Beaufort  Harbor  and  New  River  {i.  e.^ 
portion  between  Beaufort  and  Swansboro) , — Distance  from  Beaufort 
to  Swansboro,  30  miles,  with  access  at  Swansboro  to  the  Atlantic 
Ocean  through  Bogue  Inlet. 

When  improvement  began  in  1886  the  governing  low-water  depth 
was  18  inches  to  Swansboro. 

The  original  project  is  that  of  1885,  to  provide  a  channel  100  feet 
wide  and  3  feet  deep  at  ordinary  low  water  between  Beaufort  Harbor 
and  Swansboro,  estimated  to  cost  $6,000.  This  estimate  was 
increased  in  1887  to  $50,000  and  again  increased  in  1892  to  $71,040. 

No  project  \vas  adopted  originally  for  the  part  beyond  Swansboro, 
but  in  1889  a  separate  project  for  a  channel  40  feet  wide  by  3  or  4 
feet  deep  over  this  portion  of  the  waterway  was  adopted,  the  esti- 
mated cost  being  $43,000.  The  act  of  1890  made  a  separate  appro- 
priation of  $5,000  for  this  portion  of  the  route,  designating  it  as  the 
'•  Waterway  between  New^  River  and  Swansboro."  (See  pp.  1376- 
1378,  Report  of  the  Chief  of  En^neers  for  1891.) 

The  project  is  about  85  per  cent  completed. 

The  amount  expended  on  present  project  to  June  30,  1907,  for 
improvement,  is  $50,982.36. 

No  work  was  done  during  the  fiscal  year,  the  expenditures,  amount- 
ing to  $293.02,  being  for  repairs  to  plant  and  collecting  commercial 
statistics. 

At  the  close  of  the  fiscal  year  the  project  depth  of  3  feet  prevailed 
throughout  the  entire  length  of  30  miles  between  Beaufort  Harbor 
and  Swansboro,  the  dredged  channel  being  100  feet  wide  (project 
width)  through  one  shoal  980  feet  long,  60  feet  wide  through  six 
shoals  aggregating  24,696  feet  in  length,  and  40  feet  wide  through 
another  shoal  874  feet  long. 

It  is  reported  that  no  shoaling  of  any  consequence  has  taken  place 
in  the  past  year,  and  hence  the  above  conditions  may  be  taken  as  the 
conditions  prevailing  June  30,  1907. 

The  tide  at  Beaufort  Inlet  at  the  eastern  end  of  this  waterway  and 
at  Bogue  Inlet  (the  western  end  of  the  portion  improved  under 
appropriations  for  waterway  between  Beaufort  Harbor  and  New 
River)  has  a  range  of  about  3^  feet.  ^Miere  the  tides  meet  in  Bogue 
Sound  the  range  is  only  about  1  foot. 

The  commerce  during  the  calendar  year  1906  amounted  to  29,602 
tons,  valued  at  $1,634,600,  a  loss  as  compared  with  1905  of  946  tons. 
The  commerce  consisted  chiefly  of  lumber,  shingles,  etc.,  fish,  oysters, 
and  clams,  rosin  and  turpentine,  miscellaneous  farm  products,  fer- 
tilizers, and  general  merchandise. 

It  is  proposed  to  use  the  balance  of  funds  remaining  unexpended  in 
maintenance  and  in  increasing  the  width  of  the  dredged  cuts  to  the 
project  width  of  100  feet. 

References:  Annual  Report,  1885,  page  1133;  1891,  page  1378; 
1892,  page  1141;  1893,  page  1397;  1894,  page  1034;  1896,  page 
1117;    1897,  page  1398. 
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July  1,  190G.  balance  unexpended $2,310.66 

Amount    allotted    from    appropriation    by    river    and    harbor   act 
approved  March  2,  1907 3,000.00 

5,  310. 66 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement , 203. 02 

July  1,  1907,  balance  unexijended 5,017.64 

Amount  (estimated)  required  for  completion  of  existing  project .»     16,040.00 

CON  sou  DATED. 

July  1,  1906,  balance  unexpended $5,668.10 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 -• 17, 000. 00 

22,668.10 

June  30,  1907,  amount  expended  during  fiscal  year : 

B'or  worlcs  of  improvement ^ $3,224.40 

For  maintenance  of  improvement 428.01 

3,  652. 41 

July  1,  1907,  balance  unexpended 19,015.68 

July  1,  1907.  outstanding  liabilities —  2.85 

July  1,  1907,  balance  available 19,012.84 

Amount  (estimated)  required  for  completion  of  existing  project 42,040.00 

(See  Appendix  M  10.) 

11.  Northeast  and  Black  rivers^  and  Cape  Fear  River  above  WU- 
mington,  N.  C. —  {a)  Northeast  Hirer.— DisisLUce  from  mouth  to 
Bamierman's  bridge,  48  miles;  to  Hallsville,  88  miles ;  to  Kornegay's 
bridge,  the  head  of  navigation,  103  miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstructed  by  logs,  snags,  and  overhanging  trees.  The  river 
was  navigable  to  Bannerman's  bridge,  with  governing  low-water 
depth  of  G  feet. 

The  original  project  of  1889  is  still  in  force  and  includes  the  clear- 
ing of  the  natural  channel  for  small  steamers  to  Hallsville  and  for 
pole  boats  to  Kornegay's  bridge  at  an  estimated  cost  of  $30,000. 
Additional  work  proposed  is  for  maintenance  only.  Work  on  the 
project  is  GO  per  cent  completed. 

Amount  expended  on  present  project  up  to  June  30,  1907 : 

For  improvement $10,687.96 

For  maintenance 10,031.75 

Total  20,  719.  71 

The  expenditures  of  the  year  were  for  maintenance  in  snag^n^ 
between  the  thirty-seventh  and  the  sixty-second  mileposts.  fi  is 
proposed  to  expend  the  available  balance  m  maintenance. 

As  the  result  of  the  expenditures  to  date  the  channel  has  been  kept 
cleared,  except  when  funds  were  too  low  and  when  it  has  been  im- 
practicable on  account  of  low  water  or  for  other  causes  for  the  plant 
to  work.  Six  feet  of  water  can  be  carried  to  Bannerman's  bridge  and 
3  feet  to  Groom's  bridge  during  all  stages  of  the  water. 

From  Groom's  bridge  to  Kornegay's  bridge,  the  head  of  navigation, 
the  river  is  so  shallow  that  navigation  is  practicable  only  when  the 
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water  is  up.  This  is  liable  to  occur  at  any  time,  but  during  the  sum- 
mer low  stages  usually  prevail. 

There  is  a  tidal  range  of  about  2  feet  at  the  mouth  of  this  stream, 
which  decreases  to  nothing  at  or  a  short  distance  above  Bannerman's 
bridge. 

The  channel  is  at  present  badly  obstructed  by  snags,  etc.,  above 
the  sixty-eighth  milepost  and  is  partially  obstructed  below  that 
point. 

The  commerce  for  1906  amounted  to  106,151  tons,  estimated  at 
approximatelv  $1,314,946;  a  decrease  of  5,828  tons  in  amount  and 
$22,582  in  value  since  the  previous  year.  It  consisted  principally  of 
timber,  naval  stores,  fertilizers,  general  merchandise,  cotton,  and  mis- 
cellaneous farm  products. 

The  commerce  is  handled  on  a  few  boats  that  make  some  attempt 
at  regular  trips,  and  on  a  large  number  of  rafts,  fiats,  etc.  Hence  it 
is  impossible  to  estimate  the  commerce  with  much  accuracy. 

Rererences:  Annual  Reports,  1885,  page  1123;  1890,  page  1181; 
1895,  page  1389,  and  1896,  page  1122;  and  House  Document  No. 
229,  Fifty-ninth  Congress,  first  session. 

July  1,  1906.  balance  unexpended $1,365.55 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 2,000.00 

3,  365.  55 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 341.  93 

July  1.  1907,  balance  unexpended 3,02.3.62 

July  1,  1907.  outstanding  liabilities ..  1.75 

July  1,  1907,  balance  available 3,021.87 

(6)  Black  River. — The  original  condition  when  improvement  began 
was  a  natural  channel  cleared  fairly  to  Point  Caswell  and  roughly  to 
Lisbon,  with  governing  low-water  depths  of  4  feet  to  Point  Caswell, 
2.5  feet  to  Haws  Narrows,  and  1.5  feet  to  Lisbon. 

The  original  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lisbon  and  the  cutting  off  of  a  few  sharp  points  at 
bends.  It  was  amended  in  May,  1893,  by  omitting  that  part  of  the 
river  above  Clear  Run,  and,  as  amended,  was  completed  September 
20,  1895. 

The  existing  project  of  1894  is  to  maintain  the  natural  channel  to 
Clear  Run,  at  an  estimated  cost  of  $2,000  per  annum. 

Amount  expended  to  June  30,  1907 : 

On  previous  project  mentioned  above $12,358.40 

On  present  project,  for  maintenance 9,206.17 

Total 21, 564.  57 

During  the  year  ending  Jime  30,  1907,  the  disbursements  amounted 
to  $721.39.  Deducting  $178.82  for  liabilities  outstanding  at  the  begin- 
ning of  the  year,  the  cost  of  the  year's  work  is  found  to  be  $542.57. 
This  was  all  for  maintenance  and  was  spent  in  removing  all  the  worst 
obstructions  between  the  forty-third  and  seventy-fifth  mile  boards. 
There  are  still  a  number  of  snags,  however,  which  obstruct  the  channel 
at  low  stages.  They  are  not  in  the  way  at  high  stages,  and  in  fact  are 
difficult  to  find  when  the  water  is  high  enough  to  carry  the  snag  boat. 
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The  result  obtained  bv  the  expenditures  to  date  has  been  a  cleared 
channel  whenever  funas  were  available,  permitting  navigation  to 
Point  Caswell,  24  miles  above  the  mouth,  at  all  stages,  and  to  Clear 
Run,  66  miles  above  the  mouth,  at  stages  of  1.5  feet  or  higher  above 
low  water,  the  governing  low-water  depths  at  present  being  5  feet  to 
Point  Caswell,  2.5  feet  to  Haws  Narrows,  32  miles  above  the  mouth, 
i:nd  1.5  feet  to  Clear  Run.  There  is  no  steamboat  navigation  above 
Clear  Run.  Lisbon,  74  miles  from  the  mouth,  is  the  head  of  naviga- 
tion. The  low-water  stages  prevail  usually  from  May  to  August, 
inclusive;  during  the  rest  of  the  year  the  stage  is  about  5  to  8  feet 
higher,  but  the  periods  of  high  and  low  water  are  by  no  means  the 
same  every  year.  No  further  work,  excepting  maintenance,  is  now 
proposed. 

It  is  proposed  to  expend  the  available  balance  for  maintenance. 

The  commerce  durmg  1906  amounted  to  57,053  tons,  estimated 
value,  $1,186,334,  a  decrease  of  11,582  tons,  and  a  decrease  $213,056 
in  value  as  compared  with  1905.  It  consisted  principally  of  timber, 
general  merchandise,  naval  stores,  fertilizers,  cotton,  and  other  farm 
products.  The  commerce  is  handled  on  a  few  boats,  which  make 
some  attempt  at  regularity,  and  on  a  large  number  of  rafts,  flats,  etc., 
whose  trips  are  altogether  irregular.  Hence  it  is  impossible  to  get  the 
commercial  statistics  with  even  fair  accuracy. 

References:  For  history,  see  Annual  Report  for  189G,  page  1125. 
For  report  on  examination,  see  Annual  Reports  for  1884,  page  1061, 
and  1885,  page  1145. 

July  1,  1906,  balance  unexpended $1,900.16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 2,  000. 00 

3,  900.  16 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of    improvement 721.  39 

July  1,  1907,  balance  unexi^ended 3,178.77 

(c)  Cape  Fear  Ricer  ahore  Wdmington^  N.  C. — The  original  condi- 
tion when  work  l)egan  was  a  channel  badly  obstructed  above  Kellys 
Cove  by  logs,  snags,  etc.,  and  with  governing  low-water  depths  of  4 
feet  to  Kellvs  Cove  and  1  foot  to  Favetteville. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
Fayetteville  and  obtain  a  continuous  channel  by  jettying  and  dredg- 
ing, estimated  in  July,  1893,  to  cost  $275,000  for  a  channel  4  feet  deep 
to  JElizabethtown,  and  3  feet  deep  to  Fayetteville.  It  is  about  30  per 
cent  completed. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  is  to  obtain, 
by  canalizing,  a  low-water  depth  of  8  feet  to  Fayetteville,  at  an  esti- 
mated cost  ot  $1,350,000. 

In  consequence  of  this  new  project  the  former  project  has  been 
abandoned,  excepting  for  the  maintenance  of  the  natural  channel, 
pending  the  construction  of  locks  and  dams. 

Amount  expended  on  above  project  to  June  30,  1907 : 

For  Improvement $134,436.96 

For  maintenance 16, 706. 48 


Total 151, 143.44 


^ 
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The  expenditures  for  the  year  were  for  maintenance.  As  there 
were  outstanding  liabilities  amounting  to  $214.01  at  the  beginning  of 
the  year  (none  at  the  end),  the  total  cost  of  the  year's  maintenance 
work  was  $1,702.35.  This  was  all  for  snagging.  Snagging  opera- 
tions were  conducted  during  July,  October,  November,  and  December, 
1906,  all  the  worst  snags  between  Fayetteville  and  the  mouth  of  Black 
River  being  removed. 

At  present  the  low-water  depths  are  8  feet  to  Kings  Bluff,  38  miles 
above  Wilmington;  2i  feet  to  Elizabethtown,  73  miles  above  Wil- 
mington, and  2  feet  to  Fayetteville,  115  miles  above  Wilmington. 
Fayetteville  is  the  head  of  navigation.  Low-water  stages  prevail 
from  two  to  four  months  during  each  summer,  and  freshets,  which 
raise  the  water  level  from  15  to  50  feet  at  Fayetteville  (the  effects 
lower  down  being  less  marked),  usually  occur  as  often  as  once  a 
month  during  the  rest  of  the  year.  They  do  not  occur  with  any  regu- 
larity, however. 

The  commerce  for  1906  was  estimated  at  135,991  tons,  estimated  to 
be  worth  $3,630,075.  This  indicates  a  decrease  of  3,800  tons  and  of 
$907,537  in  value  as  compared  with  1905.  The  principal  decrease  was 
in  timber.  The  decrease  in  timber  was  probably  due  to  the  decreas- 
ing abundance  of  timber.  As  in  the  case  of  the  Northeast  and  Black 
rivers,  however,  it  is  impossible  to  get  the  commerce  with  much  accu- 
racy, and  it  is  possible  that  there  was  no  real  decrease. 

Locks  and  dams, — The  act  of  Jime  13,  1902,  appropriated  $50,000 
for  the  purchase  of  sites  for  locks  and  dams.  A  carerul  survey,  con- 
suming more  than  eleven  months'  time,  was  made  for  the  purpose  of 
locating  the  sites.  This  survey  has  been  completed,  the  sites  ten- 
tatively located,  a  number  of  borings  made  at  each  site,  the  locations 
approved,  and  prices  obtained  on  all  the  lands  necessary. 

Abstracts  of  the  titles  have  been  made  and  turned  over  to  the  United 
States  district  attorney  for  examination.  The  titles  to  the  land 
needed  at  lower  site  have  been  approved,  and  the  land  purchased. 
Owing  probably  to  defective  recorcfs,  the  purchase  of  the  other  land 
has  been  delayed,  and  in  some  cases  it  may  be  necessary  to  resort  to 
condemnation  proceedings. 

The  expenditures  to  June  30,  1907,  on  said  project  for  surveys, 
other  preliminaries,  and  purchasing  land  at  lower  site,  amounted  to 
$14,100.83. 

The  expenditures  for  the  year  were  for  the  purchase  of  land  for 
the  lower  dam  site,  purchasing  stone  markers  for  the  land  and  stones 
for  bench  marks;  keeping  water-gauge  records,  negotiating  for  the 
purchase  of  land,  and  in  inspecting  river  and  proposed  sites. 

References:  Annual  Reports  for  1872,  page  742;  1881,  page  1018; 
1901,  page  1559,  and  1904,  page  1493. 

CAPE    FEAR   RI\T:B    ABOVE    WILMINGTON.    N.    C,    OPEN-CHANNEL    WORK. 

July  1,  1906,  balance  unexpended ^        $4,437.25 

Amount  aUotted  from  appropriation  by  river  and  barbor  act  ap- 
proved March  2,  1907 5,000.00 

9,  437.  25 
June  30, 1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 1, 916. 36 

July  1,  1907,  balance  unexpended 7,520.88 
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CONSOLIDATED. 


July  1,  1906,  balance  unexpended $7,702.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 
1907 9.  ODD.  00 

16,  702.  96 

June  30, 1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 2,979.38 

July  1,  1907,  balance  unexpended 13,723.58 

July  1,  1907,  outstanding  liabilities 1.75 

July  1,  1907,  balance  available 13,721.83 

CAPE   FEAR  RIVER  ABOVE   WILMINGTON,    N.   C,   IX)CK8   AND   DAMS. 

July  1.  1906.  balance  unexpended 137,569.99 

June  30, 1907,  amount  exr)ended  during  fiscal  year,  for  works  of  im- 
provement   1,  670.  82 

July  1,  1907,  balance  unexpended 35,899.17 

July  1,  1907,  outstanding  liabilities 32.85 

July  1,  1907,  balance  available 35,866.32 

■        ; 

Amount  (estimated)  required  for  completion  of  existing  project..  1,300,000.00 

(See  Appendix  Mil.) 

12.  Cape  Fear  Rtver^  North  Carolina^  at  and  below  Wilmington. — 
The  conaition  of  the  river  prior  to  the  opening  of  New  Inlet  (which 
seems  to  have  occurred  during  an  equinoctial  storm  in  1761)  is  rather 
uncertain,  but  old  maps  indicate  that  there  was  a  low-water  depth 
of  14  feet  across  the  bar  at  the  mouth,  the  least  depth  between  Wil- 
mington and  the  mouth  being  7.5  feet.  There  is  also  some  uncertainty 
as  to  the  conditions  in  1829,  when  the  improvement  w^as  first  under- 
taken by  the  United  States,  but  the  most  reliable  information  is  that 
there  was  (lien  about  7  to  7.5  feet  at  low  water  in  the  river,  about  9 
feet  in  Baldhead  channel,  9  feet  in  the  Rip  channel,  and  10  feet  at 
New  Inlet.  Work  on  the  bar  was  first  begun  in  1853,  at  which  time 
the  bar  depths  at  low  water  were  7.5  feet  in  Baldhead  channel,  ,7 
feet  in  Rip  channel,  and  8  feet  at  New  Inlet,  the  governing  low-water 
depths  in  the  river  having  been  increased  to  9  feet. 

The  original  project  of  1827  was  to  deepen  by  jetties  the  channel 
through  the  shoals  in  the  8  miles  next  below  Wilmington.  This 
project  resulted  in  a  gain  of  2  feet  available  depth.  The  project  of 
1853  was  to  straighten  and  deepen  the  bar  channel  by  dreaging,  jet- 
tying,  diverting  flow  from  the  New  Inlet,  and  closmg  breaches  in 
Zekes  Island.     This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  the  first  project  was  that  of  1870,  to  deepen  the 
bar  channel  by  closing  breaches  between  Smiths  and  Zekes  islands, 
with  the  ultimate  closure  of  New  Inlet  in  view.  The  project  of  1873 
included  that  of  1870,  and  in  addition  the  dredging  of  the  bar  chan- 
nel and  closing  of  New  Inlet.  The  project  of  1874  was  to  obtain  by 
dredging  a  channel  100  feet  wide  and  12  feet  deep  at  low  water  up  to 
Wilmington.  The  project  of  1881  was  to  obtain  oy  dredging  a  chan- 
nel 270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wimiington. 
These  projects  had  been  practically  completed  in  1889. 
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The  existing  project,  dated  February  28,  1889  (see  Annual  Report 
of  Chief  of  Engineers  for  1889,  p.  1132),  is  to  obtain  a  mean  low- 
water  depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to 
the  ocean,  at  an  estimated  cost  of  $1,800,000.  This  project  was 
modified  by  act  of  June  13,  1902,  to  authorize  the  construction  of 
mooring  dolphins  at  Wilmington  at  a  cost  of  $30,000,  and  to  provide 
for  the  removal  of  obstructions  at  mouth  of  Brunswick  River,  at  an 
estimated  cost  of  $1,000.  The  project  was  modified  by  the  river  and 
harbor  act  of  March  2,  1907,  which  provides  for  continuing  improve- 
ment in  accordance  with  report  submitted  in  House  Document  No. 
545,  Fifty-ninth  Congress,  first  session,  for  completion  of  the  20- foot 
project  to  the  projected  width,  by  dredging  and  the  excavation  of  a 
mooring  basin  in  lieu  of  constructing  moormg  dolphins  at  Wilming- 
ton, involving  a  reduction  of  the  estimate  of  cost  to  $1,392,750,  in- 
cluding removal  of  obstructions  at  mouth  of  Brunswick  River.  Work 
on  this  project  is  about  80  per  cent  completed.  The  act  also  authorizes 
improvement  to  such  depth  in  excess  of  20  feet  as  appropriations  for 
the  work  may  permit,  due  regard  being  given  to  the  difference  in 
tidal  oscillation  at  the  upper  and  lower  portions  of  the  improvement, 
and  authorizes  so  much  as  may  be  necessary  of  the  funds  available 
to  be  applied  to  repairing  the  New  Inlet  and  Swash  Defense  dams. 
The  cost  of  these  repairs  is  estimated  at  $165,000.  Annual  main- 
tenance is  estimated  to  cost  $65,000. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $150,000 
for  continuing  the  improvement,  and  authorized  an  additional  ex- 
penditure of  $300,000  under  continuing  contract,  all  of  which  has  now 
been  appropriated. 

The  river  and  harbor  act  of  March  2, 1907,  appropriated  the  sum  of 
$165,000  for  improvement,  and  authorized  an  additional  expenditure 
of  $250,000,  yet  to  be  appropriated. 

No  contracts  for  improvement  have  yet  been  made. 

EXPENDITURES. 

Prior  to  civil  war  (including  balance  transferred) $303,228.92 

Since  civil  war  on  prior  projects 2,102,271.93 

On  existing  project  to  June  30,  1907 : 

For    improvement $1,032,425.48 

For  maintenance 3.37.720.45 

1, 370, 154.  93 

Total 3, 835,  655.  78 

The  work  of  improvement  consisted  of  the  following: 
(a)  Widening  the  dredged  cuts  in  the  river,  as  follows: 

5.700  linear  feet,  width  increased  from  259  to  270  feet 
7,000  linear  feet,  width  Increased  from  148  to  270  feet. 
1,500  linear  feet,  width  increased  from  148  to  240  feet. 
4,000  linear  feet,  width  increased  from  185  to  270  feet. 

(&)  The  repairs  to  New  Inlet  and  Swash  Defense  dams,  which  were 
in  progress  at  the  close  of  the  fiscal  year  1906,  were  continued  until 
Septeml)er  17,  1906,  when  a  storm  of  extreme  violence  very  mate- 
rially injured  both  dams  throughout  their  entire  length,  and"  wholly 
destroyed  Swash  Defense  dam  in  several  places,  destroying  work 
previously  done  to  a  very  great  degree. 
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any  previous  project,  the  project  submitted  to  and  approved  by  the 
Chief  of  Engineers  for  the  expenditure  of  the  funds  available  becomes 
the  project. 

The  present  project  is  to  dredge  a  channel  35  feet  wide  and  4  feet 
deep  at  low  water,  following  the  best  water  along  the  western  shore, 
between  a  point  2^  miles  above  the  inlet  and  a  point  4  miles  above  the 
inlet. 

Active  work  of  improvement  has  not  yet  been  begun. 

Amount  expended  on  existing  project  to  June  30, 1907 :  B^or  Improvement-  $49.-20 

The  expenditures  during  the  year  were  for  making  an  examination 
to  collect  data  upon  which  to  base  a  project  for  the  expenditure  of  the 
available  funds. 

The  river  is  tidal,  there  lacing  a  rise  and  fall  of  tide  of  approxi- 
mately 3  feet  at  the  town  of  Shallotte,  which  is  the  head  of  schooner 
navigation. 

It  is  proposed  to  ex[>end  the  funds  available,  as  outlined  in  the 
present  project. 

The  commerce  is  small,  probably  amounting  to  10,000  tons,  valued 
at  approximately  $75,000.  It  was  found  impracticable  in  the  limited 
time  between  the  date  of  the  appropriation  and  the  end  of  the  fiscal 
year  to  obtain  reliable  commercial  statistics.  The  captains  of  the 
craft  plying  this  river  are  usually  part  owners  of  the  boats,  and  it  is 
difficult  to  obtain  data,  owing  to  the  fact  that  records  of  the  business 
done  is  kept  by  memoranda. 

The  effect  of  the  proposed  improvement  on  freight  rates  is  not 
known. 

Reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  page  1184,  and  to  House  Document  No.  140,  Fifty-ninth 
Congress,  first  session,  for  reports  of  examinations  and  surveys  of  the 
locality. 

Amount  appropriated  by  river  and  liarbor  act  approved  March  2, 1907_  $3,000.00 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of  im- 
provement      49.20 

July  1,  1907,  balance  unexpended 2,950.80 

(See  Appendix  M  13.) 

H,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — An  allotment  was  made  from  this  appropriation  April 
15, 1907,  for  removing  the  wreck  of  the  schooner  R,  D.  Bateman  from 
Smith  Creek  near  Oriental,  N.  C. 

This  wreck  was  removed  and  reported  on  under  date  of  June  28, 
1907,  at  a  cost  of  $116.24. 

EXAMINATION     AND     SURVEY     MADE     IN     COMPLIANCE     WITH     RIVER    AND 

HARBOR  ACT  OF  MARCH  3,  1905. 

Reports  dated  November  21,  1905,  and  December  4,  1906,  on  pre- 
liminary examination  and  survev  required  by  the  river  and  harbor 
act  approved  March  3,  1905,  of  f  amlico  and  Tar  rivers,  with  a  view 
to  obtaining  a  depth  of  10  feet  below  Washington,  and  4  feet  above 
as  far  as  Greenville,  with  suitable  widths,  were  submitted  by  the 
district  officer  and  were  reviewed  by  the  Board  of  Engineers  for 


RIVER   AND    HARBOR   IMPROVEMENTS.  287 

The  commerce  of  the  year  1906  amounted  to  814,291  tons,  valued  at 
$42,684,315.75,  which  shows  a  loss  in  volume,  as  compared  with  1905, 
of  56,815  tons,  of  the  value  of  $6,538,991.25.  This  decrease  is  due 
principally  to  the  falling  off  in  the  exporting  of  cotton  and  lumber, 
and  in  the  receipts  of  coal. 

The  commerce  consisted  principally  of  cotton,  cotton-seed  meal, 
naval  stores,  manufactured  lumber,  shingles,  fertilizers,  fertilizer 
material,  coal,  gum  logs,  cross  ties,  and  general  merchandise. 

The  increase  from  220,000  tons  in  1869  is  due  to  the  improvement 
of  the  river. 

As  a  result  of  the  improvement,  vessels  coming  to  Wilmington  are 
much  larger  than  formerly,  the  average  tonnage  in  1886  bemg  421, 
while  in  1905  the  average  was  1,103.  This  increase  in  tonnage  has 
caused  a  corresponding  decrease  in  freight  rates  on  shipments  by 
water. 

References:  For  special  descriptions,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1873,  page  44;  1887,  page  1047;  1895,  page 
1335;  1896,  page  1131,  and  1901,  page  1552.  For  reference  to  report 
on  examination  with  a  view  to  determining  whether  any  modifica- 
tions in  the  improvement  are  desirable,  see  House  Document  545, 
Fifty-ninth  Congress,  first  session. 

July  1.  1900,  balance  unexpended $239,779.39 

Amount  appropriated  bj'  river  and  harbor  act  approved  March  2, 

19<)7 1(^5,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 100,000.00 

Amount  received  from  sales,  rents,  and  refundments 6,401.76 


511, 181. 15 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $94,633.43 

For  maintenance  of  improvement 41,651.00 

136,284.43 


July  1,  1907,  balance  unexpended 374,  89^j.  72 

July  1,  1907,  outstanding  liabilities 29,115.38 


July  1,  1907,  balance  available 345,781.34 


July  1.  1907.  amount  covered  l)y  un(K)mpleted  contracts 5:^,  137.  50 

Amount  (estimated)  reiiuired  for  comi)letion  of  existing  project 350,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 250,000.00 

Sulnnitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  M  12.) 

13,  Shallotte  River^  North  Carolina, — At  present  the  channel  depth 
on  the  ocean  bar  is  about  3  feet  at  low  water  and  1\  feet  at  high 
w^ater.  From  the  bar  to  a  point  2{  miles  above  there  is  a  5-foot  low- 
water  channel ;  the  next  1}  miles  is  badly  obstructed  by  mud  flats  and 
oyster  rocks,  over  which  there  is  about  1  foot  depth  at  low  water. 
From  this  point  to  the  town  of  Shallotte,  8  miles  farther  up,  the  river 
is  narrow  and  crooked  and  the  low-water  depth  varies  from  2  to  12 
feet. 

Act  of  Congress  approved  March  2,  1907,  appropriated  $3,000  to 
be  expended  on  this  river.    This  appropriation  not  being  based  on 
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any  previous  project,  the  project  submitted  to  and  approved  by  the 
Chief  of  Engineers  for  the  expenditure  of  the  funds  available  becomes 
the  project. 

The  present  project  is  to  dredge  a  channel  35  feet  wide  and  4  feet 
deep  at  low  water,  following  the  best  water  along  the  western  shore, 
between  a  point  2^  miles  above  the  inlet  and  a  point  4  miles  above  the 
inlet. 

Active  work  of  improvement  has  not  yet  been  begun. 

Amount  expended  on  existing  project  to  June  30, 1907 :  For  Improvement-  $49.-20 

The  expenditures  during  the  year  were  for  making  an  examination 
to  collect  data  upon  which  to  base  a  project  for  the  expenditure  of  the 
available  funds. 

The  river  is  tidal,  there  Ixiing  a  rise  and  fall  of  tide  of  approxi- 
mately 3  feet  at  the  town  of  Shallotte,  which  is  the  head  of  schooner 
navigation. 

It  is  proposed  to  exi>end  the  funds  available,  as  outlined  in  the 
present  project. 

The  commerce  is  small,  probably  amounting  to  10,000  tons,  valued 
at  approximately  $75,000.  It  was  found  impracticable  in  the  limited 
time  between  the  date  of  the  appropriation  and  the  end  of  the  fiscal 
year  to  obtain  reliable  commercial  statistics.  The  captains  of  the 
craft  plying  this  river  are  usually  part  owners  of  the  boats,  and  it  is 
difficult  to  obtain  data,  owing  to  the  fact  that  records  of  the  business 
done  is  kept  by  memoranda. 

The  effect  of  the  proposed  improvement  on  freight  rates  is  not 
known. 

Reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  1890,  page  1184,  and  to  House  Document  No.  146,  Fifty-ninth 
Congress,  first  session,  for  reports  of  examinations  and  surveys  of  the 
locality. 

Amount  appropriated  by  rivor  and  harbor  act  approved  March  2.  1907_  $3. 000.  00 
June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      49.20 


July  1,  1907,  balance  unexpende<l 2,950.80 

(See  Appendix  M  13.) 

H,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — An  allotment  was  made  from  this  appropriation  April 
15, 1907,  for  removing  the  wreck  of  the  schooner  R,  D.  Bateman  from 
Smith  Creek  near  Oriental,  N.  C. 

This  wreck  was  removed  and  reported  on  under  date  of  June  28, 
1907,  at  a  cost  of  $116.24. 

EXAMINATION     AND     SURVEY     MADE     IN     COMPLIANCE     WITH     RIVER    AND 

HARBOR  ACT  OF  MARCH  3,   1005. 

Reports  dated  November  21,  1905,  and  December  4,  1906,  on  pre- 
liminary examination  and  survey  required  by  the  river  and  haroor 
act  approved  March  3,  1905,  of  ramlico  and  Tar  rivers,  with  a  view 
to  obtaining  a  depth  of  10  feet  below  Washington,  and  4  feet  above 
as  far  as  Greenville,  with  suitable  widths,  were  submitted  by  the 
district  officer  and  were  reviewed  by  the  Board  of  Engineers  for 
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Rivers  and  Harbors,  pursuant  to  law.  They  were  transmitted  to 
Congress  and  printed  in  House  Document  No.  342,  Fifty-ninth  Con- 
gress, second  session.  A  plan  for  improvement  at  an  estimated  cost 
of  $3,800,  and  $1,000  annually  for  maintenance,  is  submitted. 

IMPROVEMENT  OF  WACCAMAW  RIVER,  NORTH  CAROLINA  AND  SOUTH 
CAROLINA,  AND  OF  CERTAIN  RIVERS  AND  HARBORS  IN  SOUTH 
CAROLINA. 

This  district  was  in  the  charge  of  Capt.  G.  P.  Howell,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  Dan  C.  Kingman,  Corps 
of  Engineers. 

i.  Waccamaw  River^  North  Carolina  and  South  Carolina^  and 
Little  Pedee  River^  South  Carolina, — (a)  Waxicamaw  River. — In  1880 
this  stream  was  navigable  for  12- foot-draft  boats  at  all  stages  of  water 
from  Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4  miles 
farther,  to  Bucks  lower  mills ;  thence  for  7-f oot-draft  boats,  at  high 
water,  22  miles  farther,  to  Conway ;  thence  it  possessed  an  obstructed 
channel  for  3-foot-draft  boats,  at  ordinary  winter  water,  68  miles^  to 
Reeves  Ferry;  thence  an  obstructed  channel,  with  3  feet  at  high 
water,  for  30  miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  chan- 
nel 12  feet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from 
the  mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  $29-370,  which  was  revised  in  1885 
and  increased  in  the  Annual  Report  oi  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  year  after  comple- 
tion of  improvement. 

The  total  expenditure  to  June  30, 1907,  was  $128,267.78.  The  river 
had  been  cleared  of  snagp  to  a  distance  of  128  miles  above  the  mouth, 
and  this  portion  of  the  river  had  been  frequently  resnagged  as  appro- 

5 nations  permitted,  46,201  snags,  etc.,  having  been  removed  since 
une  30,  1884.  Some  work  had  been  done  toward  increasing  the 
original  depth  on  eight  shoals  below  Conway.  As  nearly  as  could  be 
determined  from  the  records,  about  $75,977.81  had  been  expended  in 
originally  snagging  the  lower  128  miles  of  the  river  and  in  construct- 
ing pile  and  plank  dikes  at  eight  shoals,  and  $35,435.11  in  main- 
tenance. The  expenditure  for  maintenance  during  the  year  was  for 
resnagging  the  upper  portion  of  the  river.  Thero  were  removed  from 
the  banks  892  trees  and  102  cords  of  brush;  from  the  channel,  374 
lo^,  34  stumps,  and  660  snags. 

Dredging  was  beg[un  in  1903,  to  obtain  a  6- foot  channel  below 
Conway  and  to  straighten  the  river  by  cutting  through  the  worst 
bends.    The  number  of  cubic  yards  thus  removed  is  94,703. 

The  approved  project  is  about  81  per  cent  completed. 

The  available  depths  reported  as  now  existing  do  not  differ  greatly 
from  the  original  depths.  At  mean  low  water  about  12  feet  can  be 
carried  to  Bucksville,  34  miles  above  the  mouth  j  6  feet  to  Conway, 
50  miles ;  about  2  feet  to  Wortham's  bridge,  97  miles.  At  high  water 
large  side- wheelers  can  go  to  Red  Bluff,  74  miles,  and  small  boats  to 
Reeves  Ferry,  117  miles.    The  usual  variation  in  water  level  is  about 
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7.5  fe«t  at  Conway,  50  miles  above  the  mouth,  and  about  12  feet  at 
Star  Bluff,  84  miles  above  the  mouth. 
The  tidal  influence  at  low  water  extends  97  miles  above  the  mouth. 

Commercial  ttalUtlca. 
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Prior  to  the  year  1902  the  commerce  on  the  Great  Pedee  River  has 
been  included,  as  it  is  carried  over  the  lower  22  miles  of  the  Wacca- 
maw  River  to  get  to  Georgetown. 

The  vessels  engaged  in  traflic  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  550  tons,  seagoing  schooners  of  from  300  to  500 
tons,  pole  boats,  rafts,  etc.  The  additional  work  proposed  is  neces- 
sary to  make  the  improvement  available. 
No  new  line  of  transportation  was  established  during  the  year. 
For  references  to  examinations  and  surveys  see  page  246,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  concerning  the 
effect  of  the  improvement  on  freight  rates. 

July  1.  1806,  balance  unexpended SG,93a2S 

Amount  allotted  trom  appropriation  by  river  and  barbor  act  ap- 
proved March  2.  1907 „ 18.000.00 

23.938.28 
June  30,  1907,  amount  expended  during  fiscal  year: 

Por  works  of  Improvement , f7, 206. 17 

For  maintenance  of  Improvement 1,299.84 

8.S06.01 

July  1.  1907.  balance  unexpended 15,432.22 

July  1,  1907,  outstanding  liabilities 1.86S.eft 

July  1,  1907,  balance  available... 13,S68.58 

Amount  (estimated)  required  for  completion  of  existing  project 28,800.00 

(J)  Little  Pedee  River. — The  river  in  its  original  condition  was 
much  obstructed  by  snags  and  overhanging  trees  and  by  ID  bridges 
without  draws.  In  places  it  was  divided  into  several  branches,  in. 
none  of  which  was  there  a  good  channel. 

Under  the  plan  of  improvement  adopted  in  1888  it  is  proposed  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $50,000. 

The  total  expenditures  to  June  30,  1907,  were  $25,053.01.  Th» 
river  had  been  well  snagged  up  to  the  mouth  of  Lumber  Biver  uud. 
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roughly  cleared  for  pole-boat  navigation  to  Little  Kock.  Ko  work 
hacTbeen  done  toward  increasing  tne  original  depths.  As  nearly  as 
could  be  determined  from  the  records,  about  $19,549.99  had  been 
expended  in  originally  snagging  the  river,  and  about  $5,503.02  in 
maintenance. 

All  the  expenditures  during  the  fiscal  vear  were  for  maintenance. 
From  the  channel  1,180  obstructions  and  from  the  banks  241  trees 
and  57  cords  of  brush  were  removed.  Aggregate  amount  of  obstruc- 
tions removed  since  beginning  of  the  improvement  in  1888  is  31,718. 

About  50  per  cent  of  the  approved  project  has  been  accomplished 
up  to  June  30, 1907.  The  available  depths  now  existing  do  not  prob- 
ably differ  greatly  from  the  ori^nal  depths.  No  permanent  im- 
provement can  be  effected  towara  increasing  the  maximum  draft 
over  the  shoals  without  considerable  dredging,  which  was  not  pro- 
vided for  in  the  original  project.  The  usual  variation  in  water  level 
at  Gilchrist  bridge,  about  65.5  miles  above  the  mouth,  is  about  9.5  feet 
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Vessels  ply  on  the  river  as  far  as  Gallivant's  bridge,  47  miles  above 
its  mouth;  the  river  is  probably  navigable  at  its  mean  low-water 
stage  for  fxiats  with  3-foot  draft  as  far  as  Gallivant's  bridge.  No 
new  line  of  transportation  was  established  during  the  year. 

The  balance  on  band  will  be  spent  in  maintaining  the  channel. 

For  outline  map  of  river  see  page  1214,  Annual  Report  of  the  Chief 
of  Engineers  for  1890.  For  preliminary  examination  and  survey  see 
page  1111,  Annual  Report  oi  the  Chief  of  Engineers  for  1887. 

ft  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1.  1906,  balanre  unexpended $313.52 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907.. 2.000.00 

2,3ia52 
June  30.  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 666.53 

July  1.  1907,  balance  unexpended. _ _ _.     l.l>46.99 

Amount  (estimated)  required  for  completion  of  ezletlng  project 30,450.00 
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CONSOLtDATED. 

July  1,  1906,  balance  unexpended $6,251.75 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  20, 000. 00 

26,  251.  75 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,206.17 

For  maintenance  of  improvement 1,966.37 

9,172.54 

July  1,  1907,  balance  unexpended 17,079.21 

July  1,  1907,  outstanding  liabilities 1,863.60 

July  1,  1907,  balance  available 15,215.52 

Amount  (estimated)  required  for  completion  of  existing  project 59,250.00 

(See  Appendix  N  1.) 

£.  Lynch  River  and  Clark  Creek,  South  Carolina. — Lynch  River 
is  a  tributary  of  the  Great  Pedee  River,  into  which  it  flows  a  few 
miles  above  Smiths  Mills  at  a  point  about  65  miles  above  the  mouth 
of  the  Great  Pedee  River.  Shortly  above  this  point  a  brandh  of 
Lynch  River,  known  as  Clark  Creek,  leaves  it,  and,  flowing  about 
7  miles,  empties  into  the  Great  Pedee  River  about  lOi  miles  bdow  the 
mouth  of  jLynch  River.  The  mouth  of  Lynch  Kiver  was  com- 
pletely filled  with  drift  coming  in  from  the  Great  Pedee  River,  thus 
lorcing  all  traffic  to  come  down  Clark  Creek.  Its  upper  end  was 
also  choked  by  this  drift. 

The  project  of  improvement  adopted  in  1888  provided  for  roughly 
clearing  a  channel  in  Clark  Creek,  to  afford  an  outlet  for  Lynw 
River.  The  estimated  cost  was  $7,500.  The  money  was  appro- 
priated from  1888  to  1892,  inclusive,  and  was  expended  in  rou^ily 
clearing  a  channel  40  feet  wide  and  3  feet  deep.  As  no  further 
appropriations  were  made,  the  channel  filled  up  and  no  perman^it 
improvement  was  effected. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,000 
for  improving  Lynch  River  and  Clark  Creek  by  the  removal  of 
logs  and  snags.  The  adopted  project  provides  for  removing  obstruc- 
tions, as  far  as  the  funds  will  permit,  to  permit  the  passage  of  rafts 
through  the  lower  end  of  Clark  Creek  through  a  small  connecting^ 
stream  between  Clark  Creek  and  Lvnch  River,  known  as  Lawrence 
Cut,  and  through  Lynch  River.  The  expenditures  during  the  vear 
were  $144.58,  and  were  for  the  purpose  of  preparing  plant  to  work  on 
the  stream. 

Commercial  statistics:  1906,  outward  freights:  Logs,  3,552  tons, 
valued  at  $13,000. 

There  is  no  other  commerce  on  this  stream. 

There  is  no  navigation  save  by  rafts. 

For  map  of  Clark  Creek,  see  page  1204,  Annual  Report  of  the 
Chief  of  Engineers,  1890.  For  reports  of  examinations  of  LynA 
River,  see  Annual  Reports  of  the  Chief  of  Engineers  for  1881,  page 
1038 ;  1893,  page  1532,  and  1900,  page  1877. 


BIVEB  AND   HABBOB   IMPB0VEMENT8.  396 

separation  from  the  main  ship  channel  almost  at  right  angles  with 
the  direction  of  that  channel  and  of  the  channel  through  the  passa^. 
At  mean  low  water  the  depth  on  the  crest  of  the  bar  was  variable  in 
both  channels  and  about  7  to  9  feet  in  Main  channel  and  6  to  8  feet  in 
Bottle  channel.    The  mean  ran^  of  tide  is  3^  feet. 

The  present  project,  adopted  m  1889,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  islands 
and  converging  toward  the  bar.  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  ox  large  riprap  stone  raised  to  a  height 
of  6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east 
across  the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  pro- 
duce the  necessary  contraction  on  the  bar.  The  depth  to  be  secured 
is  15  feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3, 
1896,  authorized  the  completion  of  the  work  under  continuing-con- 
tract  system,  at  a  cost  not  exceeding  $1,996,250,  in  addition  to  the 
$20,000  appropriated  by  the  act.  The  entire  amount  has  been  appro- 
priated by  sundry  civil  acts  since  that  date.  The  project  was  ex- 
tended by  the  river  and  harbor  act  approved  June  13, 1902,  to  permit 
dredging  at  the  shoal  places  in  Winyah  Bay,  between  the  entrance 
and  tne  city  of  Georgetown,  S.  C,  over  which  the  least  channel  depths 
might  at  any  time  be  less  than  at  the  entrance  to  the  bay,  provided 
that  the  expenses  of  this  dredging,  added  to  that  of  improving  the 
entrance  to  the  bay,  should  not  exceed  the  total  amount  authorized 
under  the  continuing-contract  system. 

The  total  expenditures  to  June  30,  1907,  were  $2,371,902.98,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1896.  Of  this 
amount  $6,247.74  was  aerived  from  miscellaneous  sources,  such  as 
rent  of  dredge,  auction  sales,  etc.  For  maintenance  $40,132.99  has 
been  spent.  The  jetty  work,  which  since  June  3, 1896,  had  been  under 
a  continuing  contract,  had  been  completed.  The  north  jetty  extends 
a  distance  of  11,139  feet  from  the  shore  end,  with  crest  from  4J  to  6 
feet  above  mean  low  water,  except  the  outer  100  feet,  which  is  sub- 
merged. The  south  jetty  extends  a  distance  of  21,051  feet  from  the 
shore  end,  with  crest  at  heights  varying  from  10  feet  above  mean  low 
water  at  the  inner  end  to  nothing  at  the  outer  end.  The  stone  super- 
structure has  practically  no  top  width.  A  stone  mound,  60  feet  long, 
30  feet  wide,  and  12  feet  above  low  water  had  been  constructed 
to  mark  the  outer  end  of  the  south  jetty.  The  seagoing  suction 
dredge  Winyah  Bay  has  been  built,  and  this  dredge  and  the  similar 
dredge  Charleston  have  removed  1,510,362  cubic  yards  of  material 
from  the  entrance  channel  and  827,074  cubic  yards  of  material  from 
the  eastern  channel  in  upper  Winyah  Bay  and  Sampit  River  shoal. 
Spur  dikes  have  been  built  to  protect  the  South  Island  beach.  A  mud 
dike  has  been  built  from  the  nigh  land  on  South  Island  to  the  high 
land  near  the  Santee  River  to  prevent  the  tides  from  cutting  around 
the  shore  end  of  the  south  jetty,  and  the  stonework  of  the  jetty  has 
been  extended  about  2,600  feet  by  a  work  of  sheet  piling  covered  with 
mud  to  connect  with  this  dike.  The  expenditure  for  maintenance 
during  the  year  was  for  raising  the  low  places  in  the  mud  dike,  for 
sodding  it,  and  for  constructing  the  mound  on  the  south  jetty. 

About  95  per  cent  of  the  approved  project  has  been  completed  up  to 
June  30, 1907.  There  is  a  channel  between  the  jetties  15  feet  deep  at 
mean  low  water  and  400  feet  wide,  though  it  is  generally  500  feet 
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The  vessels  engaged  in  traffic  on  this  river  are  steamers  of  400  tons 
and  less,  seagoing  schooners,  P^'^  boats,  rafts,  etc.  No  new  line  of 
transportation  has  been  estabbshed  during  the  year,  but  as  a  result 
of  the  dredging  operations  now  in  progress  a  new  company  has  been 
organized  to  put  on  a  line  of  steamers  between  Georgetown  and 
Cheraw. 

For  references  to  examinations  and  surveys,  see  page  249,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  I90C,  balance  unexpended-- $39,998.  16 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907.    20, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  Marcb  4, 1907 30,000.00 

Received  account  reCund  of  overpayment .  28 


June  30,  1907.  amount  expended  during  QbcbI  year: 

Por  works  of  Improvement 

For  maintenance  of  Improvement 


July  1, 1807,  balance  available 68. 153. 64 

Amount  (estimated)  required  tor  completion  of  existing  project 11,800.00 

(See  Appendix  N  3.) 

4-  Winyak  Bay,  South  Carolina. — This  large  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  South  islands 
2J  miles  long,  1  mile  wide  at  the  bay,  three- fourths  mile  wide  at  the 

forge,  and  ij  miles  wide  at  the  ocean,  or  southeasterly  end  of  North 
sland.  Through  the  passage,  which  trends  north-northwest  and 
south -southeast,  there  was  a  mid  channel  36  feet  deep  at  the  baVi  re- 
taining a  depth  of  not  less  than  20  feet  until  about  3,000  feet  southerly 
from  the  end  of  North  Island  and  of  not  less  than  15  feet  to  a  point 
about  1  mile  south  of  the  island,  where  the  channel  divided  into  two. 
One  of  these  two  channels,  known  as  Main  channel,  continued  8J 
miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in  the 
ocean.  This  channel  was  south-southeast  and  in  alignment  with  the 
main  channel  through  the  straits.  The  other,  known  as  Bottle  chan- 
nel, after  flowing  about  2,500  feet  southeasterly,  1,500  feet  easterly, 
and  about  3,000  feet  northeasterly,  reached  the  18-foot  contour  in  the 
ocean  at  a  distance  of  about  1\  miles  in  a  direction  from  the  point  of 
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separation  from  the  main  ship  channel  aknost  at  right  angles  with 
the  direction  of  that  channel  and  of  the  channel  through  the  passa^. 
At  mean  low  water  the  depth  on  the  crest  of  the  bar  was  variable  in 
both  channels  and  about  7  to  9  feet  in  Main  channel  and  6  to  8  feet  in 
Bottle  channel.    The  mean  ran^  of  tide  is  3^  feet. 

The  present  project,  adopted  m  1889,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  islands 
and  converging  toward  the  bar.  the  jetties  to  consist  of  mattress  foun- 
dation and  a  superstructure  oi  large  riprap  stone  raised  to  a  height 
of  6  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east 
across  the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  pro- 
duce the  necessary  contraction  on  the  bar.  The  depth  to  be  secured 
is  15  feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3, 
1896,  authorized  the  completion  of  the  work  under  continuing-con- 
tract  system,  at  a  cost  not  exceeding  $1,996,250,  in  addition  to  the 
$20,000  appropriated  by  the  act.  The  entire  amount  has  been  appro- 
priated by  sundry  civil  acts  since  that  date.  The  project  was  ex- 
tended by  the  river  and  harbor  act  approved  June  13,  1902,  to  permit 
dredging  at  the  shoal  places  in  Winyah  Bay,  between  the  entrance 
and  the  city  of  Greorgetown,  S.  C,  over  which  the  least  channel  depths 
might  at  any  time  be  less  than  at  the  entrance  to  the  bay,  provided 
that  the  expenses  of  this  dredging,  added  to  that  of  improving  the 
entrance  to  the  bay,  should  not  exceed  the  total  amount  authorized 
under  the  continuing-contract  system. 

The  total  expenditures  to  June  30,  1907,  were  $2,371,902.98,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1896.  Of  this 
amount  $6,247.74  was  derived  from  miscellaneous  sources,  such  as 
rent  of  dredge,  auction  sales,  etc.  For  maintenance  $40,132.99  has 
been  spent.  The  jetty  work,  which  since  June  3, 1896,  had  been  under 
a  continuing  contract,  had  been  completed.  The  north  jetty  extends 
a  distance  of  11,139  feet  from  the  shore  end,  with  crest  from  4J  to  6 
feet  above  mean  low  water,  except  the  outer  100  feet,  which  is  sub- 
merged. The  south  jetty  extends  a  distance  of  21,051  feet  from  the 
shore  end,  with  crest  at  heights  varying  from  10  feet  above  mean  low 
water  at  the  inner  end  to  nothing  at  the  outer  end.  The  stone  super- 
structure has  practically  no  top  width.  A  stone  mound,  50  feet  long, 
30  feet  wide,  and  12  feet  above  low  water  had  been  constructed 
to  mark  the  outer  end  of  the  south  ietty.  The  seagoing  suction 
dredge  Winyah  Bay  has  been  built,  and  this  dredge  and  the  similar 
dredge  Charleston  nave  removed  1,510,362  cubic  yards  of  material 
from  the  entrance  channel  and  827,074  cubic  yards  of  material  from 
the  eastern  channel  in  upper  Winyah  Bay  and  Sampit  River  shoal. 
Spur  dikes  have  been  built  to  protect  the  South  Island  beach.  A  mud 
dike  has  been  built  from  the  nigh  land  on  South  Island  to  the  high 
land  near  the  Santee  River  to  prevent  the  tides  from  cutting  around 
the  shore  end  of  the  south  jetty,  and  the  stonework  of  the  jetty  has 
been  extended  about  2,600  feet  by  a  work  of  sheet  piling  covered  with 
mud  to  connect  with  this  dike.  The  expenditure  for  maintenance 
during  the  year  was  for  raising  the  low  places  in  the  mud  dike,  for 
sodding  it,  and  for  constructing  the  mound  on  the  south  jetty. 

About  95  per  cent  of  the  approved  project  has  been  completed  up  to 
June  30, 1907.  There  is  a  channel  between  the  jetties  15  feet  deep  at 
mean  low  water  and  400  feet  wide,  though  it  is  generally  500  feet 
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wide.  In  the  tipper  bay  the  channel  is  15  feet  deep  and  in  the  en- 
trance to  the  city  of  Georgetown  the  channel  is  13  feet  deep.  This 
channel  will  be  dredged  to  15  feet  at  an  early  date.  Very  little  addi- 
tional work  is  required  to  obtain  an  18-foot  channel  between  the  jet- 
ties.   The  mean  range  of  tide  is  3J  feet.  , 
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The  vessels  using  the  entrance  channel  are  steamers  of  1,850  tons 
and  less  and  sailing  vessels  of  various  kinds.  The  freight  carried  is 
principally  lumber,  naval  stores,  and  general  merchandise.  There 
are  three  lines  of  steamships  plying  between  Georgetown  and  north- 
em  ports.  The  water  rate  on  lumber,  the  chief  export,  had  decreased 
from  $5.50  per  thousand  feet  B.  M.  in  1892  to  $4.12J  in  1905,  but 
during  the  present  year  it  has  advanced  to  $6,  owing  to  the  great 
number  of  vessels  of  this  tonnage  lost  in  the  storms  during  the  year. 

For  references  to  examinations  and  surveys  see  page  250,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

Joly  1.  1906,  balance  unexpended $118, 418. 29 

Amount  appropriated  by  rWer  and  harbor  act  approved  March  2, 

1007 30,000.00 

Amount  appropriated  by  sundry  civit  act  approved  March  4,  1907 72, 7EiO.  00 

Received  account  salea  at  auction 463.  88 

221, 63L  67 
June  30,  1907,  amount  expended  durluR  fiscal  year : 

For  works  of  improvement. - $71,940.69 

For  maintenance  of  improvement 30,346.32 

102, 28a  9t 

July  1.  18OT.  haiance  unexpeoded 119,844.76 

July  1,  1007.  ootstandlnff  llahilltlea 8,462:86 

July  1, 1007,  balance  available 110,801.00 

(See  Appendix  N  4.) 

5.  Mingo  Creekj  South  Caroliiia.— To  June  30,  1897,  $17,000  had 
been  expended  on  improvement  to  provide  steamboat  navigation  up  to 
Williams  landing  and  pole-boat  navigation  at  high  water  up  to  the 
head  of  navi^tion  by  snagging  and  clearing  the  tanks. 

Deterioration  having  occurred,  the  sum  of  $300  had  been  allotted 
from  the  emergency  appropriation  provided  by  the  river  and  barb^ 
act  of  March  3,  1905,  to  be  applied  to  removal  of  obstructions  and 
overhanging  trees.  The  sum  or  $177.69  was  spent  during  the  fiscal 
year  19M  for  removing  the  obstructions  that  most  seriously  interfered 
with  navigation,  and  during  the  present  fiscal  year  the  balance  of 
$1^.31  was  expended  for  the  same  purpose. 
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July  1,  1906,  balance  unexpended $122.31 

June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance  of 

improTement __ 122.31 

(See  Appendix  N  5.) 

6.  Santee,  Wateree,  and  Congaree  rivers,  and  EsiherviUe-MintTn 
Creek  Canal,  South  Carolina. — (a)  Santee  River  and  EstherviUe- 
Minim  Creek  Canal. — ^This  river  in  its  original  condition  was  consid- 
erably obstructed  at  all  stages  of  water  by  sunken  logs  and  snags. 
Its  bar  entrance  was  narrow,  crooked,  and  sbiftingj  with  only  about 
4  feet  of  water  at  low  tide,  and  so  situated  as  to  be  difficult  and  expen- 
sive to  improve. 

The  original  project,  adopted  in  1880,  contemplated  providing  an 
outlet  for  the  river  into  Winyah  Bay  by  constructing  a  canal  irom 
the  river  through  Mosquito  Creek  into  the  bay.  On  this  project 
there  was  expended  $99,750. 

The  present  project,  adopted  in  1889,  contemplates  providing  a 
more  satisfactory  outlet  into  the  bay  by  cutting  a  canal  70  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  Estherville  plantation  to 
Minim  Creek  and  for  snagging  the  entire  river.  The  estimated  cost 
is  $350,000,  not  including  the  amount  expended  under  the  original 
project. 

The  total  expenditures  under  the  present  project  to  June  30,  1907, 
were  $211,147.86,  of  which  about  $38,962.54  was  for  maintenance; 
of  liiis  $32.50  was  derived  from  sales  at  auction,  etc.  All  the  ex- 
penditure during  the  yeaV  was  for  maintenance,  and  consisted  in  re- 
dredging  the  canal,  constructing  a  snag  boat,  and  general  work.  The 
first  cut  of  the  canal  had  been  made  entirely  through,  and  this  had 
been  widened  through  a  j>ortion  of  its  length.  From  the  Santee 
River  proper  1,809  obstructions  had  been  removed. 

The  approved  project  is  about  84  per  cent  completed. 

Except  at  the  Winyah  Bay  end,  where  on  account  of  the  softness 
of  the  banks  the  width  has  "been  reduced  to  40  feet,  the  canal  is  50 
feet  wide  and  6  feet  deep.  The  mean  rise  of  tide  at  the  canal  is  about 
si  feet.  The  least  available  depth  in  Santee  River  is  about  4  feet  at 
low  water.  The  usual  variation  in  water  level  at  the  Atlantic  Coast 
Line  bridge,  about  54^  miles  above  the  mouth,  is  about  19  feet,  and 
at  its  junction  with  the  Wateree  and  Congaree  rivers,  143  miles  above 
the  mouth,  about  20  feet.     The  river  is  navigable  its  entire  length. 

C&mmercial  statUtiCB. 
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The  vessels  using  the  river  and  canal  are  steamers  of  from  10  to  500 
tons,  small  sailjng  craft,  pole  boats,  rafts,  etc 
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The  additional  work  proposed  is  necessary  to  make  the  improve- 
ments available  and  for  extending  the  benefits. 

For  references  to  examination  and  surveys  and  other  information 
concerning  the  work  see  page  252,  Annual  Keport  of  the  Chief  of 
Engineers,  1904. 

it  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1906,  balance  unexpended $18,227.51 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 33,000.00 

51, 227. 51 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 14^  342. 87 

July  1.  1907,  balance  unexpended 36,8^4.64 

July  1,  1907,  outstanding  liabilities 028.60 

July  1,  1907.  balance  available 36,258.14 

Amount  (estimated)  required  for  completion  of  existing  project 109,000.00 

(6)  Wateree  River. — In  its  original  condition  this  stream  had  a 
low-water  depth  of  from  3  to  4  teet  from  its  mouth,  67  miles,  to 
Camden.  The  lower  14  miles  was  completely  blocked  at  all  stages  of 
water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of 
the  South  Carolina  and  the  Wilmington,  Columbia  and  Augusta 
railroads,  then  without  draw  spans;  thence  to  Camden  navigation 
was  possible,  but  dangerous,  except  during  high  water.  Its  com- 
merce was  practically  nothing. 

The  present  project  of  improvement,  adopted  in  1881.  provides  for 
safe  and  unobstructed  4-foot  navigation  for  steamers  irom  Camden 
to  the  mouth,  at  an  estimated  cost  of  $60,000. 

The  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  appropriations  have  since  been  made  for  main- 
tenance. The  work  is  one  of  snagging  only,  and  as  snags  are  contin- 
ually lodging,  it  is  not  susceptible  of  completion.  Snagging  work 
should  be  done  annually  in  oraer  to  keep  the  channel  open. 

The  total  expenditures  to  June  30,  1907,  were  $89,972.36.  To  June 
30, 1900,  the  river  had  been  kept  fairly  clear  of  obstructions  from  the 
mouth  to  Camden.  Work  was  suspended  in  1899,  and  was  resumed 
in  May,  1907,  a  snag  boat  having  been  built  for  this  stream.  All 
the  expenditures  during  the  year  were  for  maintenance;  a  snag  boat 
was  built  and  the  following  obstructions  removed :  From  the  banks, 
249  trees  and  10  cords  of  brush;  from  the  channel,  101  logs,  178 
stumps,  and  1  cord  of  small  snags. 

So  far  as  known  the  available  depths  now  existing  do  not  differ 
greatly  from  the  original  depths.  The  usual  variation  in  water  level 
IS  about  17  feet  at  a  point  aoout  4  miles  above  the  mouth,  and  about 
28.5  feet  at  Camden,  67  miles  above  the  mouth. 
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Rafting  is  the  only  business  done  on  this  river.  No  new  line  of 
transportation  was  established  during  the  year. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

For  references  to  examinations  and  surveys  see  page  253,  Annual 
Report  of  the  Chief  of  Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1906.  bnlance  unexpended 121,912.38 

Amount  allotted  rrom  approprlatioabyrlrer  and  harbor  act  approved 

March  2.  1907 fiO,000.00 

71. 912. 38 
Jane  30,  1907,  amouut  expended  durtug  Sscal  year,  for  maintenance 
of  improvement , 14,384.74 

July  1,  1907,  balance  unexpended 57,  SZ7. 64 

July  1,  1907,  outstanding   liabilities 1,628.45 

July  1,  1907.  balance   available 55,899.19 

{c)  Congaree  River. — In  1886  this  stream  in  its  original  condition 
had  a  low-water  depth  of  3  to  4  feet  from  its  mouth  to  the  railroad 
bridge  at  Columbia,  thence  1  foot  low-water  depth  2  miles  farther 
to  its  head.  The  navigation  of  the  lower  49  miles  was  blocked  at  all 
stages  of  water  by  the  South  Carolina  Railroad  bridge  and  by  sunken 
logs,  snags,  and  overhanging  trees.  The  navigation  of  the  remaining 
2  miles  was  prevented  By  swift  currents  and  numerous  rock  ledges 
and  bowlders.     Its  commerce  was  nothing. 

The  project  of  improvement  adopted  in  1886  proposes  to  secure  a 
thoroughly  cleared  4-foot  navigation  over  the  lower  49  miles  at  all 
stages  of  water  and  a  cleared  channel  through  the  rock  ledges  and 
bowlders  above  at  an  estimated  cost  of  $54,500.  This  project  was 
modified  in  1899,  when  a  lock  and  dam  was  authorized  for  extending 
steamboat  navigation  through  these  ledges  and  bowlders  in  the  river 
from  Gervais  Street  Bridge,  Columbia,  to  Ciranby.  The  open- 
channel  work  above  Granby  was  thus  eliminated.  Appropriations 
for  the  lock  and  dam  were  made,  amounting  to  $250,000,  $25,000  of 
which,  by  authority  of  Congress,  was  allotted  for  the  open-channel 
work.  The  lock  and  dam  had  been  completed  with  the  $225,000,  and 
considerable  work  done  in  clearing  the  channel  between  the  lock  and 
the  city  of  Columbia. 

The  river  and  harbor  act  of  March  2, 1907,  contained  the  following 
proviso  in  appropriating  for  this  stream:  "And  the  limits  of  the 
improvement  of  the  Congaree  River  shall  be  extended  to  include 
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that  part  of  the  said  river  included  in  the  project  from  Grervais 
Street  Bridge,  Columbia,  to  Granby,  South  Carolina."  Under  this 
authority  the  work  on  the  entire  length  of  the  river  will  be  prose- 
cuted under  allotments  from  appropriations  for  improving  Santee, 
Wateree,  and  Congaree  rivers,  and  the  Estherville-Minxm  Creek 
Canal,  South  Carolina. 

In  1905  a  survey  of  the  river  between  the  lock  and  dam  and  the 
mouth  of  the  river,  made  to  determine  what  additional  work  was 
required  to  form  a  4-foot  channel  at  all  stages  of  water,  showed  that 
in  addition  to  clearing  the  river  of  obstructions  by  snag^ng,  dredg- 
ing was  also  required,  and  that  the  estimated  cost  of  the  project 
should  be  increased  accordinglv.  To  obtain  and  maintain  this  diannel 
would  cost  $20,000  a  year  for  tour  years,  after  which  a  yearly  expendi- 
ture of  $10,000  would  probably  suffice. 

The  total  expenditures  to  June  30,  1907,  were  $64,255.26,  of  which 
50  cents  was  derived  from  refundment  of  overpayment.  The  channel 
had  been  thoroughly  snagged  from  the  mouth  to  Granby,  2  miles 
below  Columbia.  A  total  of  14,754  obstructions  had  been  removed 
below  Granby.  Dredging  had  been  carried  on  at  Barbours  Cut, 
removing  10,859  cubic  yards  of  sand  and  pebbles,  ^ork  had  been  in 
progress  of  clearing  the  channel  above  the  lock.  As  nearly  as  can 
be  determined  from  the  records,  about  $19,523.82  had  been  expended 
in  originally  snagging  the  river  and  about  $26,097.11  in  maintenance. 
During  the  fiscal  year  the  expenditure  for  maintenance  resulted  in 
the  removal  of  2,378  obstructions  from  the  stream. 

So  far  as  known  the  available  depths  now  existing  do  not  differ 
greatly  from  the  original  depths. 

About  3  feet  can  be  carried  at  mean  low  water  to  Granby,  the 
present  head  of  navigation.  The  usual  variation  in  water  level  at  a 
point  2  miles  above  the  mouth  is  about  24.3  feet  and  at  Columbia 
about  33.2  feet. 

Commervial  glatMUM. 
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A  steamboat  line  between  Columbia  and  Georgetown,  S.  C,  has 
been  established.  Connection  is  made  at  Georgetown  with  steainers 
for  New  York,  Baltimore,  and  Charleston.  The  channel  above  the 
lock  has  not  yet  been  sufficiently  cleared  to  permit  its  use  by  boats. 
A  reduction  of  from  22  to  30  per  cent  in  freight  rates  from  Columbia 
to  New  York  (difference  between  rail  and  water  transportation)  has 
been  effected  by  the  improvement. 

For  preliminary  examination  and  survey,  see  page  1140,  Annual 
Report  of  the  Chief  of  Engineers  for  1885.  For  outhne  map  of  river, 
seepage  1194,  Annual  Report  of  the  Chief  of  Engineers  for  1889. 

Por  project  for  construction  of  lock  and  dam,  see  page  1182,  / 
Report  of  the  Chief  of  Engineers  for  1896. 
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July  1,  1906.  balance  unexpended $20,297.87 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2.  1907 67,000.00 

87, 297. 87 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $17,463.03 

For  maintenance  of  improvement 6,089.60 

23, 552.  63 

July  1,  1907,  balance  unexpended 63,745.24 

July  1,  1907,  outstanding  liabilities 5,016.19 

July  1,  1907,  balance  available 58,729.05 

CONSOUDATED. 

July  1.  1906,  balance  unexpended $60,437.76 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 
1907 150,000.00 

210,437.  76 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $17,463.03 

For  maintenance  of  improvement 34,817.21 

52,280.24 

July  1,  1907,  balance  unexpended 158,157.52 

July  1,  1907,  outstanding  liabilities 7, 271. 14 

July  1,  1907,  balance  available 150,886.38 

Amount  (estimated)  required  for  completion  of  existing  project 109,000.00 

(See  Appendix  N  6.) 

7.  Congaree  River^  South  Carolina^  from  Gervais  Street  Bridge^ 
Columbia^  to  Granby, — For  original  condition  of  this  portion  of  the 
river,  see  preceding  report  on  Congaree  River,  South  Cfarolina. 

Pursuant  to  House  resolution  dated  December  15,  1893^  a  project 
and  estimate  were  submitted  January  2,  1894,  for  extending  steam- 
boat navigation  from  Granby  to  Gervais  Street  Bridge,  Columbia,  by 
the  construction  of  a  lock  and  movable  dam  near  Granby.  This  docu- 
ment and  a  letter  concerning  it  are  printed  on  pages  1182-1189, 
Annual  Report  of  the  Chief  of  Engineers  for  1896. 

The  river  and  harbor  act  approved  March  3,  1899,  appropriated 
$50,000  for  beginning  this  work,  and  authorized  continuing  contracts 
to  be  made  for  its  completion  at  a  total  cost  not  exceeding  $200,000  in 
addition  to  the  $50,000  appropriated.  Three  appropriations,  aggre- 
gating $200,000,  have  since  been  made  for  this  work,  completing  the 
amount  authorized  by  the  act. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriat- 
ing for  improving  Santee,  Wateree,  and  Congaree  rivers  and  the 
Estherville-Minim  Creek  Canal,  contained  the  provision : 

The  Secretary  of  War  may  expend  upon  such  improvement  the  unexpended 
balance  of  the  appropriation  heretofore  made  for  a  lock  and  dam  in  the  Congaree 
River  provided  for  by  the  act  of  March  third,  eighteen  hundred  and  ninety-nine. 

The  sum  of  $25,000  has  been  allotted  under  this  authority  for  the 
improvement  of  the  Congaree  River  (open-channel  work),  thus  re- 
ducing the  amount  available  for  the  lock  and  dam  to  $225,000. 
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The  total  expenditures  to  June  30, 1907,  were  $225/K)D.14,  of  whidi 
14  cents  was  received  on  account  of  overpayment.  Tlie  lock  and  dam 
have  been  completed. 

During  the  past  year  work  has  been  in  progress  of  clearing  the 
channel  above  the  lock  of  obstructions,  mostly  rock  ledges  and 
bowlders.  There  is  no  navigation  at  present  on  this  portion  of  the 
river.    The  usual  range  of  water  level  at  Columbia  is  about  33^  fe^ 

July  1,  1906,  balance  unexpended ^761.96 

Received  acoount  of  overpayment .  14 

3,762.00 
June  90,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        3, 7G2L  00 

(See  Appendix  N  7.) 

8.  Oj}erating  and  care  of  lock  and  dam  across  Congaree  River ^  near 
Columbia^  S,  U, — ^This  service  is  provided  for  by  the  permanent  indefi- 
nite appropriation  for  operating  and  care  of  canals  and  other  works 
of  navigation,  under  the  provisions  of  section  4  of  the  river  and 
harbor  act  of  July  5, 1884. 

The  operation  and  care  of  the  lock  and  dam  across  the  Congaree 
River  have  been  provided  for  by  allotments  from  this  appropriation 
since  April  7,  1906.  The  expenditures  during  the  fiscal  year  were 
$4,618.73 ;  the  total  expenditures  have  been  $5,500. 

(See  Appendix  N  8.) 

9,  Inland  waterways  between  Charleston  Harbor^  South  Carolina^ 
and  opposite  McCleltanville. — ^These  waterways  consist  of  a  series  oi 
creeks,  sounds,  rivers,  and  bays,  which  afford  a  route  sheltered  for  the 
most  part  from  the  sea  by  the  numerous  islands  which  form  the  outer 
coast  line.  The  route  is  tidal  throughout,  the  range  of  tide  varying 
from  about  4.6  to  5.3  feet.  It  is  now  obstructed  by  a  number  of  shal- 
low reaches  and  narrow,  crooked  passages,  particularly  at  points 
where  the  tides  meet.  The  passage  across  Bulls  Bay,  besides  oeing 
very  shallow,  is  much  exposed.  The  present  commerce  is  compara- 
tively small,  as  only  very  small  vessels  can  get  through  without  exces- 
sive delavs. 

The  plan  of  improvement  adopted  in  1902  provides  for  a  channel 
between  Charleston  Harbor  and  opposite  McUlellanville  4  feet  deep 
at  mean  low  water  and  60  feet  bottom  width,  at  an  estimated  cost  of 
$125,290.  The  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  to  provide  for  a  branch  of  the  channel  to  Morrisons 
Landing  in  McClellanville.  The  new  channel  will  partly  follow  the 
present  channels  and  will  partly  lie  in  cuts  across  the  marsh  to  avoid 
crooked  and  dangerous  sections.  It  will  pass  to  the  northward  of 
Bulls  Bay. 

The  total  expenditures  to  June  30,  1907,  were  $17,848.88.  A  con- 
tract for  dredging  was  let  in  1905,  and  57,363  cubic  yards  has  beOTi 
removed  and  paid  for.  About  12^  per  cent  of  the  approved  project 
had  been  accomplished  up  to  June  30, 1907. 

The  improvement  can  nave  no  effect  on  freight  rates  until  the  proj- 
ect shall  have  been  completed. 

For  references  to  reports  of  examinations  and  surveys,  see  page 
256,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 
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Commercial  statistics. 


Year.  Tone.       Value. 


1W6 83,344  9679,620 

1904 89,064  678,770 

1906 68,421  608,761 

1906 

July  1,  1906,  balance  unexpended $41,800.51 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.    75, 290. 00 

•  117, 090. 51 
June  SO,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       9,649.39 


July  1,  1907,  balance  unexpended 107,441.12 

July  1,  1907,  outstanding  liabilities 1,253.30 


July  1,  1907,  balance  available 106,187.82 


July  1,  1907,  amount  covered  by  uncompleted  contracts 32, 227. 56 

(See  Appendix  N  9.) 

10.  Charleston  HarboTj  South  Carolina. — There  were  originally 
four  channels  across  the  bar,  the  deepest  having  about  12  feet  depth 
at  low  water.  Commerce  was  then  using  the  Pumpkin  Hill  channel, 
about  3  miles  south  of  the  present  ietty  channel.  Where  the  present 
jetty  channel  is  situated  there  was  then  the  Swash  channel,  with  a  best 
depth  of  lOJ  feet  of  water,  too  crooked  for  safe  use.  The  natural 
channels  were  shifting  in  position  and  variable  in  depth. 

The  original  project,  adopted  in  1878,  provided  for  establishing 
and  maintaining,  by  means  of  two  jetties  and  auxiliary  dredging,  a 
low-water  channel  of  not  less  than  21  feet  depth  across  the  bar.  The 
Swash  channel  was  selected  for  improvement  The  estimated  cost 
was  $3,000,000. 

In  1888  it  became  necessary  to  modify  the  height  of  the  crest  line 
of  the  jetties  and  to  revise  the  estimate.  This  increase  in  the  estimate 
was  largely  due  to  the  fact  that  money  had  been  appropriated  so 
slowly  tnat  reasonable  contract  prices  could  not  be  obtained.  The 
annual  appropriation  up  to  that  time  had  been  only  5^  per  cent  of  the 
original  estimate.  In  the  revised  project  the  jetties  were  increased  in 
height  and  length,  but  no  change  was  made  in  their  position  or  dis- 
tance apart.  The  revised  estimates  were  $4,380,500  if  the  jetties  were 
brought  up  to  low-water  level  throughout,  and  $5,334,600  if  brought 
up  3  feet  higher.  The  former  estimate  was  adopted  by  Congress  in 
the  river  and  harbor  act  approved  July  13, 1892. 

The  present  project,  adopted  by  the  river  and  harbor  act  approved 
March  3,  1899,  provides  for  obtaining  a  channel  at  the  entrance  to 
Charleston  Harbor  not  less  than  26  feet  deep  at  mean  low  water 
(mean  range  of  tide  about  5.2  feet)  and  600  feet  wide,  by  constructing 
a  large  seagoing  suction  dredge,  at  a  cost  of  not  exceeding  $150,000, 
and  operating  her,  together  with  the  existing  dredge  Charleston^  for 
three  years.  The  estimated  cost  of  constructing  the  new  dredge  and 
operating  it,  as  above,  was  $285,000.  Of  this  anriount  $175,000  had 
been  appropriated  prior  to  the  enactment  of  the  river  and  harbor  act 
of  June  13, 1902,  which  made  available  m  additional  sum  of  $208,000, 
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increasing  to  $383,000  the  amount  authorized  for  the  project  for  the 
new  dredge  and  its  operation.  The  entire  amount  authorized  has 
been  appropriated. 

The  total  expenditures  to  June  30,  1907,  were  $4,632,297.18,  includ- 
ing about  $2,500  expended  at  Sullivans  Island  and  $10,000  at  Mount 
Pfeasant;  of  this  sum,  $7,485.30  was  derived  from  miscellaneous 
sources,  such  as  rental  of  dredge,  auction  sales,  etc.  Of  this  amount, 
$4,172,500  had  been  expended  on  the  original  project  and  on  niainte- 
nance. 

The  project  is  completed,  as  the  full  depth  of  26  feet  at  mean  low 
water  has  been  obtained  and  the  full  wylth  of  600  feet,  except  for  a 
short  distance  near  the  inner  end  of  the  jetties  where  the  width  is  550 
feet.     The  mean  tidal  range  is  5.2  feet. 

The  river  and  harbor  act  of  March  3,  1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  cause  the  new  dredges  employed  on  this 
work  to  be  utilized,  at  such  times  as  they  are  not  employed  in  dredg- 
ing on  the  outer  bar,  for  dredging  in  the  channels  between  said  outer 
bar  and  the  city  of  Charleston. 

For  references  to  examinations  and  surveys  and  to  projects  see 
page  257,  Ajmual  Report  of  the  Chief  of  Engineers  for  1904, 
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Begarding  effect  on  freight  rates  since  improvement  began  in  1878, 
the  only  change  that  seems  due  to  the  improvement  is  a  lowering  of 
about  12i  cente  per  ton  on  business  done  by  coastwise  sailing  v      *" 

The  additional  work  proposed  is  for  extension  of  benefits. 
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July  1,  1906,  balance  unexpended $23,419.96 

Received  account  sales 1,210.61 

Amount  appropriated  by  river  and  barbor  act  approved  March  2, 1907-    25, 000. 00 

49, 630. 57 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      23,942.45 

July  1,  1907,  balance  unexpended 25,688.12 

July  1,  1907,  outstanding  liabilities 14.47 

July  1,  1907,  balance  available 25,673.65 

(See  Appendix  N  10.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  EASTERN  GEORGIA,  OF 
INSIDE  WATER  ROUTE  BETWEEN  SAVANNAH,  GEORGIA,  AND  FER- 
NANDINA,  FLORIDA.  OF  CUMBERLAND  SOUND,  GEORGIA  AND  FLOR- 
IDA, AND  OF  FERNANDINA  HARBOR,  FLORIDA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Dan  C.  Kingman, 
Corps  of  Engineers. 

1.  Savannah  Harbor^  Georgia. — This  covers  the  estuary  of  the 
Savannah  River  from  about  2  miles  above  the  city  of  Savannah  to 
the  ocean  bar,  about  22  miles  below  the  city.  In  1873  the  channel 
was  in  places  not  more  than  9  feet  deep  at  mean  low  water. 

The  first  appropriation  for  the  improvement  of  this  harbor  was 
made  in  1826,  and  had  reference  to  the  removal  of  natural  and  arti- 
ficial obstructions,  but  the  first  comprehensive  plan  of  improvement 
is  dated  February  11,  1853.  Another,  for  the  removal  of  obstruc- 
tions, is  dated  about  1871. 

A  later  plan  of  improvement  is  dated  August  28,  1873,  and  was 
supplemented  March  19,  1879.  It  contemplated  the  establishment 
of  a  channel  from  the  city  to  the  sea^  practicable  at  high  tide  for 
vessels  drawing  22  feet  of  water.  This  project  was  replaced  by  an 
enlarged  one  (January  16,  1882,  Annual  Keport  of  the  Chief  of 
Engineers  for  1882,  Appendix  J  4)  contemplating  the  same  channel 
depth.  The  amount  expended  under  these  projects  up  to  June  30, 
1890,  was  $1,875,061.59. 

The  project  in  force  up  to  June  13, 1902,  adopted  in  1890,  providing 
for  a  mean  high-water  depth  of  26  feet  from  the  city  to  the  sea,  is 
printed  as  part  of  Appendix  O,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1890.  The  channel  depth  contemplated  by  it  was  reported 
as  having  been  obtained  at  the  end  of  the  fiscal  year  1896.  While 
the  project  depth  was  literally  obtained,  the  channel  was  very  crooked 
and  of  much  less  than  the  project  width. 

A  supplemental  plan  of  improvement  was  submitted  December  7, 
1894,  providing  for  a  detachea  extension  of  the  Oyster  Bed  training 
wall,  tor  the  purpose  of  sheltering  the  anchorage  in  Tybee  Roads,  as 
well  as  for  protecting  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  against  the  destructive  action  of  heavy  storms.  This  project, 
which  is  printed  as  part  of  Appendix  M  1  of  the  Annual  Report  oi 
the  Chief  of  Engineers  for  1895,  was  authorized  by  act  of  Congress 
of  June  3,  1896,  its  estimated  cost  being  $992^250.  The  same  act 
authorized  the  completion  of  work  for  improving  the  inside  route 
from  Savannah,  Oa.,  to  Beaufort,  S.  C,  at  an  additional  cost  of 
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$106,700,  and  dredging  for  maintenance  in  Savannah  Harbor,  and 
the  sum  of  $1,005,000  was  appropriated  to  complete  these  works. 

The  amount  expended  unoer  the  project  of  1890  up  to  June  30, 1896, 
was  $3,460,049.99,  of  which  $974,504.88  was  for  dredging  and  $2,356,- 
720.10  for  contraction  work.  There  had  previously  been  expended 
$1,875,061.59,  giving  a  total  of  $5,335,111.58.  Between  June  30,  1896, 
and  June  30,  1902,  $712,918.84  was  expended  on  the  modified  26-foot 
project  of  which  $84,850.98  was  for  maintenance. 

From  the  time  of  the  reported  completion  of  the  project  of  1890, 
in  July,  1896,  until  June  30,  1902,  extensive  dredging  was  done,  both 
for  maintenance  and  as  part  of  the  modification  of  the  project. 

On  June  13,  1902,  Congress  adopted  a  project  which  provided  for 
the  establishment  of  a  channel  from  the  Old  Waterworks  (2  miles 
above  Savannah)  to  the  ocean  28  feet  deep  at  mean  high  water  with 
bottom  widths  of  350  to  500  feetj  to  be  accomplished  by  dredging  and 
the  raising  of  all  existing  training  walls  oetween  Savannah  and 
Tybee  Roads.  It  also  provided  for  the  construction  of  mooring  dol- 
phins at  two  points  in  the  harbor — the  "  Bight "  and  Venus  Point. 
The  estimated  cost  of  the  work  was  originally  $1,567,791.  This 
amount  was  increased  by  $210,000  by  the  act  of  Congress  approved 
March  3,  1905.  This  project  will  be  found  printed  in  House  Docu- 
ment No.  123,  Fifty-sixth  Congress,  second  session,  and  also  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1901,  page  1723. 

The  river  and  harbor  act  of  March  3,  1905,  called  for  a  resurvey  of 
Savannah  Harbor,  Georgia,  with  plans  and  estimates  of  cost,  with  a 
view  to  securing  a  channel  to  the  sea  26  feet  deep  at  mean  low  water. 
The  survey  was  made  and  the  plans  and  estimates  prepared,  and  will 
be  found  printed  as  House  Document  No.  181,  Fifty-ninth  Confess, 
first  session.  This  project  was  not  adopted  by  Congress  in  its  entirety, 
but  the  river  and  harbor  act  of  March  2,  1907,  appropriated  $300,000, 
and  authorized  continuing  contracts  in  the  sum  of  $700,000,  yet  to  be 
appropriated,  for  prosecuting  the  improvement  and  for  maintenance 
in  accordance  with  the  plans  of  the  Board  of  Engineers  for  Rivers  and 
Harbors,  as  set  forth  in  the  House  document  just  referred  to.  The 
recommendation  of  the  Board  was  that  the  improvement  should  be 
undertaken  in  a  tentative  manner,  with  the  object  of  first  securing 
across  the  bar  the  maximum  depth  within  the  limits  fixed  by  Congress 
that  can  be  maintained  by  dredging  alone,  a  21-foot  channel  first  to 
be  dredged  and  then  gradually  deepened  until  the  lioiit  fixed  by 
economy  of  maintenance  is  reached.  The  act  authorized  such  raising 
and  extending  of  dikes,  jetties,  and  other  contraction  works  as  may  be 
necessary  at  a  cost  not  to  exceed  $300,000,  and  the  purchase  of  a  pump- 
ing dredge  of  the  stationary  type  at  a  cost  of  $125,000^  The  increased 
depth  gained  upon  the  bar  is  to  be  carried  up  the  river  by  dred^ng, 
if  necessary,  at  such  a  rate  as  will  insure  the  same  navigable  depth  as 
is  maintained  on  the  bar. 

The  amount  expended  under  the  28-foot  project  up  to  June  30, 
1907,  was  $1,643,282.29,  of  which  $214,043.28  was  for  maintenance. 
The  sum  of  $672.25  has  been  derived  from  sales  of  Government  prop- 
erty and  deposited  to  the  credit  of  the  appropriation. 

The  expenditures  to  June  30,  1907,  under  the  tentative  project 
adopted  March  2,  1907,  amounted  to  $171.67,  and  were  made  by  Maj. 
J.  (j.  Sanford,  Corps  of  Engineers,  for  the  construction  of  the  dredge 
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provided  for  by  the  project,  details  of  which  will  be  found  in  Ap- 
pendix H  9. 

The  total  amount  expended  for  the  improvement  of  Savannah 
Harbor  up  to  June  30,  1907,  was  $7,691,484.38.  The  expenditure  of 
this  sum  has  secured  and  maintained  the  various  objects  had  in  view 
in  the  projects  heretofore  stated  and  with  the  net  result  of  securing 
a  navigable  channel  not  less  than  22  feet  deep  at  mean  low  water 
from  the  wharves  of  Savannah  to  the  sea. 

Savannah  Harbor  is  navigable  from  its  mouth  up  to  the  Old  Water- 
works, 2  miles  above  the  city — a  distance  of  22  miles. 

During  the  past  fiscal  year  operations  have  been  carried  on  under 
the  28-foot  project,  adopted  by  the  act  of  June  13, 1902.  At  the  close 
of  the  vear  this  project  was  about  95  per  cent  completed.  From  the 
Old  Waterworks,  down  the  river,  and  out  througn  Tybee  Roads  a 
channel  of  the  project  width  and  depth  has  been  secured,  but  the  full 
depth  does  not  exist  to-day  upon  the  upper  portion  of  the  river  for  a 
distance  of  1,600  feet  below  the  Old  Waterworks,  in  consequence  of 
washing  down  of  the  sand  from  the  shallow  reaches  above.  Over 
this  portion  of  the  harbor  the  controlling  depth  is  22  feet  at  mean 
high  water  (16  feet  at  mean  low  water).  Kedred^ng  for  the  purpose 
of  maintenance  can  be  deferred  for  a  time,  as  this  upper  portion  of 
the  harbor  is  not  now  needed  for  the  use  of  large  vessels.  Elsewhere 
at  certain  localities  the  full  width  does  not  exist,  due  to  silting  or  to 
wash  from  the  sides  of  the  cut.  Across  the  outer  bar  there  has  been 
secured  a  channel  400  feet  wide,  with  a  least  depth  of  28  feet  at  mean 
high  water  (21  feet  at  mean  low  water).  Through  the  center  of 
this  channel,  for  a  width  of  200  feet,  there  is  a  controlling  depth  of 
30  feet  at  mean  high  water  (23  feet  at  mean  low  water).  This 
increased  depth  along  the  axis  of  the  channel  is  advantageous  to 
commerce  and  naturally  results  from  the  use  of  seagoing  hydraulic 
dredges.  Work  upon  this  channel  was  in  progress  at  the  close  of  the 
fiscal  year,  to  ^ve  the  full  project  width  of  500  feet,  provided  for  in 
the  28-foot  project,  and  to  carry  out  the  tentative  project. 

Work  done  for  maintenance  during  the  fiscal  year  consisted  in  the 
removal  of  344,243  cubic  yards  of  material  from  the  inner  harbor  by 
United  States  seagoing  dredges,  and  the  rehandling  of  280,540  cubic 
yards  of  this  amount  by  a  pump  dredge,  which  cast  the  material 
ashore  from  the  basin  of  deposit  at  the  Venus  Point  mooring  dolphin. 

The  mean  rise  and  fall  oi  tide  on  the  outer  bar  is  7  feet ;  on  Tybee 
Knoll,  6.8  feet,  and  from  that  point  to  the  upper  limits  of  the  harbor 
it  averages  6.4  feet. 

The  small  amount  of  work  yet  remaining  to  be  done  for  the 
technical  completion  of  the  28-foot  project  is  completely  covered  by 
and  included  in  the  tentative  project  authorized  by  Congress.  It  is 
therefore  proposed  to  expend  tne  balance  on  hand  and  the  additional 
appropriation  asked  for  in  carrying  forward  this  tentative  project, 
i.  e.,  in  widening  and  deepening  the  channel  on  the  bar  toward  the 
limits  of  economical  maintenance  and  in  extending  the  increased 
depth  gained  up  to  the  citj^,  and  in  raising,  strengthening,  and  eictend- 
ing,  if  necessary,  the  existing  training  dikes  and  jetties. 

The  additional  work  proposed  is  for  extension  of  benefits.    . 

In  1872  the  tonnage  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  reported  to  be  somewhat  more  than  1,000,000  and  the 
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total  value  of  imports  and  exports  about  $34,000,000.  In  1890  the 
total  tonnage  was  reported  to  have  increased  about  2,000,000  and 
the  value  of  imports  and  exports  to  $152,000,000.  For  the  calendar 
year  1906  the  total  amount  of  freight  received  and  shipped  at  the 
port  was  3,801,049  tons,  valued  at  $194,836,773,  an  increase  over  the 
previous  year  of  72,508  tons.  The  commerce  consists  principally  of 
naval  stores,  fertilizers,  produce,  iron,  cotton,  lumber,  and  general 
merchandise. 

The  effect  of  the  improvement  upon  freight  rates  since  1896  has 
been  a  reduction  of  from  30  to  50  per  cent,  according  to  the  nature 
of  the  commodity. 

A  list  of  Reports  of  the  Chief  of  Engineers  and  executive  docu- 
ments, in  which  the  various  projects,  examinations,  surveys,  maps, 
etc.,  are  printed,  may  be  found  on  page  272  of  the  Annual  Keport  or 
the  Chief  of  Engineers  for  1905.  A  map  of  the  harbor,  showing 
conditions  on  June  30,  1906,  will  be  found  in  the  Annual  Report  oi 
the  Chief  of  Engineers  for  1906,  opposite  page  1192. 

Reference  to  report  on  resurvey  of  the  harbor  required  by  the  river 
and  harbor  act  of  March  3,  1905,  will  be  found  on  page  311  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1906. 

July  1,  1906.  balance  unexpended $192,200.04 

Amounts  received  from  proceeds  sale  of  Government  property 587. 25 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 300,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907—      00,000.00 


552, 787. 89 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement o  $91, 455. 88 

For  maintenance  of  improvement 67,246.09 

158,701.07 


July  1,  1907.  balance  unexpended ^394,085.92 

July  1,  1907.  outstanding  liabilities 12,683.84 


July  1,  1907.  balance  available »381, 402.58 


Amount  (estimated)  required  for  completion  of  existing  tentative 
project 700,00a00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909.  for  works  of  improvement  in  addition  to  the  balance 
unexpended  July  1.   1907 350,00a00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  O  1.) 

£.  Savannah  River  below  Augusta^  Ga, — This  river  is  navi^ble 
from  Savannah  to  Augusta,  Ga.,  a  distance  of  202  miles.  Pre- 
vious to  improvement  there  were  numerous  shoals  in  the  river,  with 
less  than  3  feet  at  summer  low  water,  the  other  obstructions  coni^in|f 
of  overhanging  trees,  snags,  and  sunken  logs.  The  aggregate  lengtn 
of  river  upon  which  there  was  less  than  5  feet  was  ac^ut  9,800  feet, 
divided  up  into  10  shoals,  and  the  controlling  depth  was  about  2|  feet. 

o  Includes  $171.67.  expended  by  MaJ.  J.  C.  Sanford.  Ck)rp8  of  Engineers,  for 
construction  of  pumping  dredge. 

ft  Includes  $1,828.33  drawn  by  MaJ.  J.  C.  Sanford.  Ck>rp8  of  Engineers.  In  con- 
nection wltb  construction  of  dredge. 


BIVEB  AND   HABBOB   IMPBOVEMENTS.  809 

The  original  project,  submitted  December  22,  1880,  provided  for  a 
5-foot  channel,  80  feet  wide,  by  means  of  removal  of  snags,  trees, 
sand  bars,  etc.,  and  protection  of  banks,  at  a  cost  of  $91,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $93,480.09. 

The  existing  project,  adopted  in  1890,  provides  for  the  establish- 
ment of  a  navigable  steamboat  channel  6  feet  deep  at  ordinary  sum- 
mer low  water  between  the  cities  of  Augusta  and  Savannah,  to  be 
accomplished  by  removing  sand  and  gi-avel  bars,  regulating  portions 
of  the  river,  revetting  caving  banks,  closing  incipient  cut-offs,  and 
removing  snags  and  Togs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  total  estimated  cost  of  this  improvement,  in  round  numbers, 
was  $332,000,  on  the  supposition  that  funds  were  regularly  and 
adequately  supplied,  besides  $3,000  to  $5,000  annually  for  mainte- 
nance. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  a  survey 
of  the  river  for  30  miles  below  Augusta. 

The  amount  expended  UDon  the  work  under  the  existing  project 
up  to  June  30,  1907,  was  ^81,291.56  (of  which  $22,838.10  was  for 
maintenance),  which,  added  to  the  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $474,771.65. 

A  total  of  $655.77  has  been  received  iFom  sales  of  unserviceable 
property  and  deposited  to  the  credit  of  the  appropriation. 

The  work  done  under  the  present  project  has  resulted  in  the 
removal  of  great  numbers  of  snags  and  stumps  from  the  river  chan- 
nel and  the  cutting  of  numerous  overhanging  trees  on  the  banks. 
Sand  bars  have  been  removed  by  means  of  training  dikes  and  shore 
protection  at  11  localities.  A  great  deal  of  work,  however,  remains 
to  be  done,  principally  in  the  upper  30  miles  of  the  river,  where 
there  are  sand  shoals  with  only  3  feet  of  water  over  them.  A  great 
many  snags  also  require  removal. 

All  work  done  during  the  fiscal  year  was  for  maintenance  and  con- 
sisted of  the  following:  A  training  wall,  200  feet  in  length,  was  con- 
structed on  the  Georgia  side  of  the  river  at  Tweedys  bar,  to  which 
an  additional  length  of  400  feet  was  added  later  on,  and  60  linear  feet 
of  an  old  dike  on  the  South  Carolina  side  of  the  river  was  removed, 
as  this  portion  of  the  dike  obstructed  passage  through  the  new  chan- 
nel which  had  formed  at  this  place.  This  work  was  done  under  two 
contracts.    Also  in  making  minor  repairs  to  the  snag  boat  Tugaloo. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 190t,  was  about  75  per  cent. 

At  the  close  of  the  fiscal  year  the  project  depth  of  5  feet  can  be 
carried  from  Savannah  to  Augusta,  except  at  two  or  three  places 
near  Augusta,  where  the  controlling  deptn  at  an  ordinary  stage  of 
summer  Tow  water  is  from  3  to  3.5  leet.  The  river  very  rarely  goes 
below  3  feet  and  rises  more  than  30  feet  in  times  of  floods,  frequently 
standing  for  long  periods  at  several  feet  above  summer  low  water. 
Existing  training  and  shore  protection  dikes  are  in  a  generally  fair 
condition,  except  in  the  case  of  one  training  dike  at  Tweedys  bar, 
which  is  very  much  in  need  of  repairs. 

In  the  upper  30  miles  of  the  river  the  banks  in  many  places  cave 
more  or  less  with  every  high  freshet,  and  the  problem  or  obtaining 


310  REPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.   S.   ARMY. 

and  maintaining  the  project  depth  is  easily  solved  if  the  erosion  of  the 
banks  can  be  stopped. 

The  improvements  are  at  present  just  at  that  stage  where  it  is 
necessary  to  continue  the  work  of  revetting  the  banks  and  keeping 
in  repair  the  numerous  dikes.  Quite  a  large  number  of  snags  and 
overhanging  trees  require  removal. 

It  is  proposed  to  apply  the  available  balance  toward  keeping  the 
channel  cleared  of  snags  and  similar  obstructions,  the  construction  of 
additional  training  and  shore  protection  dikes  in  the  30  miles  of  river 
just  below  Augusta,  and  in  making  such  repairs  to  existing  dikes  as 
may  be  required.  The  additional  work  proposed  is  for  extension  of 
benefits. 

Prior  to  the  improvement  the  commerce  was  small,  but  its  Quantity 
unknown.  The  total  commerce  of  the  river  during  the  calenaar  year 
1906  amounted  to  54,800  tons,  valued  at  $5,410,000.  It  consists  princi- 
pally of  cotton  and  cotton  factory  products,  naval  stores,  fertilizers, 
and  general  merchandise.  There  was  also  rafted  down  the  river  dur- 
ing 1906  about  16,911,500  feet  B.  M.  of  timber,  valued  at  about 
$186,148. 

The  effect  of  the  improvement  upon  freight  rates  has  been  a  reduc- 
tion of  from  30  to  50  per  cent,  according  to  the  nature  of  the  com- 
modity. 

A  list  of  Reports  of  the.  Chief  of  Engineers  and  of  executive  docu- 
ments, in  which  projects  of  improvement,  maps,  etc.,  are  printed^  may 
be  found  on  pages  274  and  275  of  the  Annual  Report  of  the  Chief  of 
Engineers,  for  1905. 

July  1,  1906.  balance  unexpended $l,3iai6 

Amount  aHotted  from  emergency  appropriation,  act  of  March  3,  1905.  2, 000. 00 
Amount  apropriated  by  river  and  harl>or  act  approved  March  2,  1007-  90, 000. 00 

33, 31&  16 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,932.04 

.July  1.  1907,  balance  unexi)ended 29,884.12 

July  1.  1907,  outstanding  liabilities 1,90&06 

July  1,  1907,  balance  available 27,478.00 

(See  Appendix  O  2.) 

3,  Savannah  River  above  Attgu^ta^  Ga. — This  portion  of  the 
Savannah  River  is  navigable  only  by  pole  boats  from  the  locks.  7 
miles  above  the  city  of  Augusta,  to  Petersburg,  a  distance  of  48  miles. 
In  its  original  condition  the  river  at  low  water  was  navigable  only 
with  great  difficulty,  on  account  of  shallow  water,  obstructing  logs, 
etc. 

The  original  project  of  improvement,  submitted  February  8,  1879, 
provided  for  a  3-foot  channel,  30  feet  wide,  from  Augusta,  Gra.,  to 
Trotters  shoals,  and  the  removal  of  snags,  trees,  etc.,  to  the  Tugaloo 
River,  at  a  cost  of  $45,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
the  existing  project,  $39,000. 

The  existing  plan  of  improvement,  adopted  bv  Congress  July  18, 
1892,  provides  for  the  establishment,  between  l^etersburg  and  the 
locks,  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
during  ordinary  summer  low  water  for  pole  boats  drawing  2  feet,  and 
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of  an  upstream  channel  navigable  for  pole  boats  drawing  1.3  feet  of 
water.  This  is  to  be  obtained  by  removing  logs  and  overhanging 
trees;  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  or  ledges;  constructing  training  walls  to  increase  flow 
of  water  through  sluices.     The  total  estimated  cost  is  $33,000. 

The  total  amount  expended  under  the  present  project  up  to  June 
30, 1907,  was  $22,000,  which,  added  to  that  previously  expended,  gives 
a  total  tor  this  work  of  $61,000.  No  funds  have  been  expended  for 
maintenance. 

The  work  accomplished  under  this  project  has  given  a  downstream 
channel  about  2  feet  deep  and  an  upstream  channel  of  the  project 
depth.  In  many  places,  however,  these  channels  are  difficult  to  navi- 
gate and  are  capable  of  greater  improvement. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1907,  was  about  65  per  cent. 

The  additional  work  proposed  is  for  extension  of  benefits. 

In  1876-77  about  2,000  tons  of  freight  went  upstream  and  about 
12,000  bales  of  cotton  came  down.  In  1906  the  total  freight  carried 
on  this  portion  of  Savannah  River  amounted  to  1,416  tons,  valued  at 
$185,000.  The  commerce  consists  of  cotton,  grain,  fertilizers,  and 
general  merchandise,  and  is  carried  on  exclusively  by  pole  boats. 

The  effect  of  the  improvement  has  been  to  render  navigation  safer 
and  easier,  but  it  is  impossible  to  determine  whether  it  has  caused  any 
reduction  in  freight  rates. 

A  list  of  Reports  of  the  Chief  of  Engineers  and  of  executive  docu- 
ments containing  the  projects  of  improvement,  maps,  etc^  may  be 
found  on  page  276  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $3,000. 00 

July  1,  1907,  balance  unexpended 3,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 8.000.00 

(See  Appendix  O  3.) 

4.  Harbor  at  Darien^  and  Doboy  bar^  Georgia, —  (a)  Darien  Har- 
bor.— This  harbor  is  navigable  from  its  mouth  to  the  town  of  Darien, 
a  distance  of  13  miles. 

In  its  original  condition  it  was  obstructed  at  seven  points  by  shoals, 
with  mean  low-water  depths  of  from  6^  to  10^  feet.  Between  the 
shoals  there  was  nowhere  less  than  12  feet  at  mean  low  water. 

There  was  expended  on  this  harbor  in  1879  for  dredging  $8,000, 
without  any  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1885, 
contemplates  the  establishment  of  a  navigable  channel  12  feet  deep  at 
mean  low  water  between  Darien  and  Doboy  at  an  estimated  cost  of 
$170,000.  Work  was  not  begun  under  this  project  until  1891.  The 
total  amount  expended  under  it  up  to  June  30,  1907,  was  $157,366.65 
(of  which  $20,572.75  was  for  maintenance),  which,  added  to  the 
amount  previously  expended,  gives  a  total  for  this  work  of 
$165,366.65.  The  work  done  under  the  present  project  has  resulted  in 
a  navigable  channel  12  feet  deep  at  mean  low  water  from  Darien  to 
Doboy.    The  project  was  reported  as  completed  July  11,  1905. 

The  sum  of  69  cents,  refundment,  was  received  and  deposited  to  the 
credit  of  the  appropriation. 
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On  June  30, 1907,  the  controlling  depth  in  the  harbor  was  10.7  feet 
at  mean  low  water,  shoaling  having  occurred  at  two  or  three  places 
since  the  project  depth  of  12  feet  was  obtained  in  July.  1905.  The 
mean  rise  ana  fall  of  tide  is  from  6.5  feet  at  Darien  to  7  feet  at  the 
entrance. 

The  additional  work  proposed  is  for  maintenance  only. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000  and  the 
value  of  exports  at  between  $600,000  and  $700,000.  The  commerce 
consists  almost  entirely  of  timber,  and  in  1906  it  amounted  to  130,991 
tons,  valued  at  $1,231,666,  an  increase  over  the  year  previous  of 
48,783  tons  and  $508,459  in  valuation. 

The  improvement  of  this  harbor  has  rendered  it  possible  to  ship 
lumber  from  Darien,  which  before  was  impracticable,  and  has  causea 
a  reduction  in  freight  rates  of  about  15  per  cent. 

A  list  of  the  Reports  of  the  Chief  or  Engineers  in  which  the  proj- 
ect of  improvement,  history  of  the  work,  etc.,  are  printed  may  be 
found  on  page  277  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Doboy  bar,  Georgia. 

.Tuly  1,  1906,  balance  uuexpende<l $4,.Ti8.30 

^Vmount  received  from  refundment . .  ei> 

4.  .'WO.  08 
June  30,  1907,  amount  expended  during:  rtscal  year,   for  works  of 
improvement 4,339.06 

(6)  Doboy  bar. — In  1888,  $5,795.40  was  sj^ent  in  harrowing  and 
water-jet  work  on  this  bar  without  result.  In  its  original  condition 
there  was  about  12  feet  at  mean  low  water  in  the  old  channel,  which 
was  very  crooked,  so  that  the  entrance  was  not  much  used. 

The  project  for  its  improvement,  adopted  by  act  of  Congress  of 
March  3,  1899,  provides  for  creating  a  channel  by  dredging  24  feet 
deep  at  mean  high  water  and  300  feet  wide,  estimated  to  cost  $70,000. 
The  proposed  channel  is  some  distance  north  of  the  old  channel. 

The  amount  expended  under  the  project  up  to  June  30,  1907,  was 
$49,134.14,  which,  added  to  the  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $54,929.54.  No  funds  have  oeen 
expended  for  maintenance. 

The  sum  of  10  cents,  refundment,  was  received  and  deposited  to  the 
credit  of  the  appropriation. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Darien  Harbor. 

The  work  which  has  been  done  under  the  existing  project  secured 
a  channel  across  the  bar  150  feet  in  width,  with  a  controlling  depth 
of  12  feet  at  mean  low  water. 

The  mean'rise  and  fall  of  tide  on  the  bar  is  7  feet. 

Practically  no  advancement  has  been  made  toward  the  completion 
of  the  approved  project,  and  it  is  quite  doubtful  if  the  desired  im- 
provement at  this  bar  can  be  effected  by  dredging  alone,  except  at 
great  cost.  None  of  the  channels  across  the  bar  appear  to  have  any 
stability.  Extensive  sand  shoals  lie  to  the  north  and  south  of  the 
entrance  to  the  sound,  and  the  material  comprising  them  is  easily 
transported  by  the  littoral  currents,  which  are  very  strong  in  this 
vicinitv  under  the  influence  of  northeast  or  southeast  winds.    The 
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approved  project  calls  for  a  channel  24  feet  deep  at  mean  high  water 
(17  feet  at  pfiean  low  water),  while  a  channel  only  12  feet  at  mean  low 
water  has  been  dredged.  This  latter  depth,  however,  corresponds 
with  the  project  depth  for  Darien  Harbor,  and  it  would  appear  that 
the  maintenance  of  a  channel  of  this  depth  across  the  bar  would  be 
sufficient  to  meet  the  demands  of  the  present  commerce. 

Since  the  suspension  of  dredging  m  May,  1906,  it  is  known  that 
shoaling  has  occurred  to  such  extent  as  to  materially  reduce  the 
available  depth  in  the  channel,  and  from  information  furnished  by 

Silots  it  is  believed  that  the  dredged  channel  had,  on  June  30,  a 
epth  less  than  that  in  the  old  ship  channel,  which  had  a  controlling 
depth  of  11  feet  at  mean  low  water.  The  new  channel  has  never 
been  marked  for  navigation  and  practically  all  the  shipping  in  and 
out  of  Darien  uses  the  old  ship  cnannel.  ^Two  attempts  were  made 
to  determine  the  exact  conditions  in  the  dredged  channel  during  June, 
but  the  taking  of  soundings  was  prevented  both  times  by  stormy 
weather. 

No  additional  work  is  proposed  and  no  appropriation  is  recom- 
mended. 

The  commerce  interested  in  this  bar  consists  of  lumber  received 
from  the  Altamaha  River  and  its  tributaries,  the  bulk  of  which  is 
now  shipped  from  Sapelo  Sound  and  St.  Simons  Sound,  north  and 
south,  respectively,  oi  Doboy  bar.  During  the  calendar  year  1906 
6,870,921  feet  of  lumber,  valued  at  $155,000,  and  two  cargoes  of  roof- 
ing tiles  for  Panama,  valued  at  $37,500,  crossed  the  bar. 

A  list  of  the  Reports  of  the  Chief  of  En^neers  and  of  executive 
documents  in  which  projects,  maps,  and  history  of  the  work  are 
printed  may  be  found  on  page  278  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1905. 

July  1,  1906,  balance  unexpended $1,000.00 

Amount  received  from  refundment . .  10 

1, 000. 10 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      1, 000. 10 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $5, 33a  39 

Amount  received  from  refundment .  79 

5, 339. 18 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement       5, 339. 18 

(See  Appendix  0  4.) 

6.  Altamaha^  Oconee^  and  Ocmulgee  rivers^  Georgia, — These  three 
improvements  were  consolidated  by  the  river  and  harbor  act  of 
March  2, 1907. 

(a)  Altamaha  River^  Georgia. — ^This  river  is  formed  by  the  junc- 
tion of  the  Oconee  and  Ocmulgee  rivers.  At  a  point  some  25  miles 
from  its  mouth  the  river  branches,  and  the  river  traffic  reaches  the 
ocean  by  two  routes — one  by  the  north  branch  by  way  of  Darien,  and 
the  other  by  the  south  branch  to  where  it  intercepts  the  inside  water- 
way, which  passage  is  taken  to  Brunswick. 
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Before  improvement  tne  iiiiamaha  River  was  oostructed  by  rock 
ledges,  sand  bars,  snags,  sunken  logs,  and  overhanging  trees.  The 
low-water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  project  of  improvement,  submitted  in  1875,  contem- 
plated a  channel  4  feet  deep  and  80  feet  wide  from  Macon  to  Darien 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  at  a  cost  of  $162,000. 

Under  it  and  its  modifications  there  was  expended  up  to  June  30, 
1890,  $69,776.  59. 

The  existing  project  of  improvement,  adopted  by  Congress  in  1890, 
provides  for  the  establishment  of  a  channel  3  feet  deep  at  summer  low 
water  throughout  the  river  above  Darien.  This  is  to  oe  accomplished 
by  removing  rock  shoals  and  sand  bars,  building  deflecting  dikes,  and 
closing  incipient  cut-offs,  removing  snags  and  sunken  logs  from  the 
channel  and  overhanging  trees  from  the  banks  of  the  stream,  and  re- 
vetting caving  banks.  The  total  estimated  cost  of  the  improvenaent 
is  $129,000,  provided  funds  are  regularly  and  adequately  supplied, 
besides  from  $3,000  to  $5,000  for  annual  maintenance. 
•  The  amount  expended  on  the  work  under  the  present  project  up  to 
June  30,  1907,  was  $82,508.76  (of  which  $9,985.13  was  for  main- 
tenance), which,  added  to  the  amount  previously  expended,  gives  a 
total  expenditure  for  this  work  of  $152,285.35. 

A  total  of  $111.50  has  been  received  from  proceeds  of  sales  of  un- 
serviceable property  and  deposited  to  the  credit  of  the  appropriation. 

This  expenditure  has  resulted  in  the  removal  of  two  rocK  shoals, 
three  sand-bars,  numerous  snags,  sunken  logs,  stumps,  and  overhang- 
ing trees,  and  the  straightening  of  the  river  at  several  points  by  cut- 
ons. 

The  river  is  navigable  from  the  forks  to  Darien,  a  distance  of  131 
miles,  and  to  where  it  reaches  the  inside  waterway.  The  lower  section 
of  the  river  is  affected  by  the  tides.  The  worst  shoal  is  at  Coupers 
bar,  which  at  low  water  has  only  about  2^  feet  of  water,  but  by  wait- 
ing on  tides  5  feet  can  be  had  at  this  place.  The  controlling  depth 
above  the  tidal  range  is  about  2^  feet  at  summer  low  water.  The 
river  is  subject  to  treshets,  and  in  the  upper  sections  the  freshet 
height  at  times  goes  20  feet  above  the  low  summer  stage.  The  lower 
section  is  bordered  by  low  swamp  lands,  and  the  freshets  rise  from  5 
to  10  feet  over  the  banks. 

The  work  done  for  maintenance  during  the  fiscal  year  consisted  in 
the  removal  of  168  snags,  3  stumps,  and  1  sunken  flat  boat  from  the 
river  channel,  and  the  cutting  of  103  overhanging  trees,  and  the 
girdling  of  59  trees  on  the  banKS. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1907,  was  about  67  per  cent. 

It  is  proposed  to  apply  the  available  balance  in  removing  snags, 
stumps,  and  overhanging  trees,  in  removing  sand  bars  and  rock 
shoals,  and  in  repairingoTd  works  of  improvement. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  commerce  of  the  river  before  the  improvement  was  begun  was 
reported  to  have  amounted  to  about  100,000  tons  annually,  valued  at 
about  $1,000,000.  During  the  calendar  year  1906  it  amounted  to 
14,000  tons,  valued  at  $449,000.  There  was  also  rafted  down  the  river 
during  the  same  period  83,800,000  feet  B.  M.  of  timber,  valued  at 
$1,185,000. 
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As  nearly  as  can  be  determined,  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 

A  list  of  Annual  Reports  of  the  Chief  of  Engineers  and  of  execu- 
tive documents  containing  projects  of  improvement,  history  of  the 
work,  maps,  etc.,  may  be  found  on  page  279  of  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905. 

July  1,  1906,  balance  unexpended $5,437.31 

Amount  received  from  proceeds  sale  of  Government  property 111.50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 17.000.00 

22,  548.  81 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1,737.53 

For  maintenance  of  improvement 985. 13 

2,  722.  66 

July  1,  1907,  balance  unexpended 19,826.15 

July  1.  1907,  outstanding  liabilities 2,762.80 

July  1,  1907,  balance  available 17,063.35 

Amount  (estimated)  required  for  completion  of  existing  project 99,000.00 

(b)  Oconee  Rivei^  Georgia. — The  head  of  navigation  on  this  river 
is  Milledgeville,  Ga.,  147  miles  from  the  mouth,  though  at  present  this 
point  can  only  be  reached  during  high  stages  of  the  river. 

The  river  is  navigable  also  for  a  distance  of  17  miles  between  the 
(jeorgia  Railroad  bridge  (54  miles  above  Milledgeville)  and  the 
northern  boundary  of  Greene  County.  Between  Milledgeville  and 
the  Georgia  Railroad  bridge,  above,  the  river  is  obstructed  by  obsta- 
cles, both  natural  and  artificial,  and  is  incapable  of  improvement 
except  by  an  expensive  system  of  locks  and  dams.  At  ordinary  stages 
the  river  is  at  present  onlv  navigable  to  a  point  about  25  miles  above 
Dublin,  Ga.,  a  distance  or  104  miles  from  its  mouth.  In  its  ori^nal 
condition  this  river  was  used  principally  for  navigation  at  Tiigh 
stages.  At  low  water  there  were  numerous  shoals  and  snags,  there 
probably  being  less  than  2  feet  on  many  sand  bars  and  rock  ledges. 

The  original  project  was  submitted  January  29,  1875,  and  provided 
for  the  removal  or  snags,  overhanging  trees,  etc.,  cutting  off  points, 
and  making  cut-offs,  at  a  cost  of  $10,150. 

Under  this  project  and  its  modifications  there  was  expended,  pre- 
vious to  the  commencement  of  operations  under  the  existing  project, 
the  sum  of  $44,822.18. 

The  existing  project  of  improvement  was  adopted  by  Congress 
September  19, 1890.  It  provides  for  the  establishment  of  a  navigable 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville 
to  the  mouth.  This  is  to  be  accomplished  bv  removing  rock  shoals 
and  sand  bars,  revetting  caving  banks,  and  closing  incipient  cut-offs, 
removing  snags  and  logs  from  the  channel  and  overnanging  trees 
from  the  banks  of  the  stream.  The  cost  of  the  improvement  is  esti- 
mated at  $171,000,  besides  from  $3,000  to  $5,000  for  annual  mainte- 
nance. The  river  and  harbor  act  of  March  3,  1905,  authorized  the 
expenditure  of  $3,000  of  the  amount  appropriated  to  be  applied  to 
cleaning  out  the  river  from  the  Georgia  JRailroad  bridge  to  the 
northern  boundary  of  Greene  County,  Ga.,  thus  bringing  this  short 
section  under  improvement. 
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The  amount  expended  under  the  present  project  up  to  June  30, 1907, 
was  $124,524.28  (of  which  $5,291.36  was  for  maintenance),  which, 
added  to  the  amount  previously  expended,  gives,  a  total  expenditure 
for  this  work  of  $169,346.46. 

A  total  of  $648.77  has  been  received  from  sales  of  unserviceable 
property  and  50  cents  from  refundment,  which  was  deposited  to  the 
credit  of  the  appropriation. 

As  a  result  oi  this  expenditure  num^x)us  snags  and  logs,  bowlders, 
and  overhanging  trees  have  been  removed,  several  cut-offs  opened  and 
others  closed,  four  training  dikes  built,  and  three  rock  shoals  removed 
below  Milledgeville.  Between  the  Georgia  Railroad  bridge,  above 
Milledgeville,  and  the  northern  boundary  of  Greene  County  the  most 
troublesome  obstructions  have  been  removed  from  the  channel  and 
numerous  overhanging  trees  and  lo^  cut  on  the  banks. 

Work  done  for  maintenance  dunng  the  fiscal  year  consisted  in  the 
removal,  between  the  forks  and  a  point  25  miles  above  Dublin,  of  654 
snags  and  66  stumps  and  4  cubic  yards  of  rock  from  the  channel  and 
the  cutting  of  531  overhanging  trees  and  the  girdling  of  44  trees  on 
the  banks;  also  in  repairs  to  floating  plant. 

On  June  30  the  controlling  depth  at  ordinary  summer  low  water 
between  the  forks  and  the  Central  of  Georgia  Railway  bridge,  25 
miles  above  Dublin,  was  2.5  feet,  and  between  the  latter  point  and 
Milledgeville,  1.5  feet.  From  the  Georgia  Railroad  bridge,  above 
Milledgeville,  to  the  northern  boundary  of  Greene  County  the  con- 
trolling depth  was  2.5  feet.  This  river  occasionally  falls  below  these 
depths  ana  frequently  rises  to  20  feet  above  them. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30, 1907,  was  about  61  per  cent 

It  is  proposed  to  apply  the  available  balance  toward  the  removal 
of  snags  and  stumps  from  the  channel  and  the  cutting  of  overhanging 
trees  from  the  forks  to  Milledgeville;  the  removal  of  rock  and  sand 
shoals  between  the  forks  and  the  Central  of  Georgia  Railway  bridge, 
25  miles  above  Dublin ;  in  making  such  repairs  to  existing  dikes  as 
may  become  necessary,  and  in  closing  incipient  cut-offs  and  opening 
others  wherever  found  advisable.  No  additional  work  above  MiP 
ledgeville  is  proposed. 

Ine  additional  work  profK)sed  is  for  extension  of  benefits  between 
the  forks  and  the  Central  of  Georgia  Railway  bridge  above  Dublin ; 
between  the  Central  of  Georgia  Railway  bridge  (above  Dublin)  and 
Milledgeville  the  additional  work  prop<  sed  is  necessary  to  make  the 
improvement  available. 

No  reliable  statistics  of  the  comr 
provement  was  begun  are  available, 
the  amount  of  freight  carried  on  t 
Milledgeville  amounted  to  49,000  i 
were  also  rafted  on  this  portion  of 
feet  B.  M.  of  timber,  valued  at  abc 
period  there  was  carried  over  that 
Georgia  Railway  bridp   (54  miles 
northern  boundary  of  Grep 
$40,000. 

J  ly  i 
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A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents,  containinjg  the  various  projects,  maps,  history 
of  the  work,  etc.,  may  be  foun<fprinted  on  pages  280  and  281  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 

July  1,  1906,  balance  unexpended $4,032.35 

Amount  received  from  refundment .50 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 29,000.00 

33,032.85 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  worlds  of  improvement $2,438.68 

For  maintenance  of  improvement 1,541.36 

3, 980. 04 

July  1,  1907,  balance  unexpended 29,052.81 

July  1,  1907,  outstanding  liabilities 1,280.00 

July  1.  1907,  balance  available 27,772.81 

Amount  (estimated)  required  for  completion  of  existing  project 94,842.00 

(c)  Ocmulgee  River^  Georgia. — In  its  original  condition  this  river 
was  used  for  navigation  chiefly  at  high  stages.  At  low  water  there 
were  numerous  shoals  and  snags,  there  probably  being  less  than  2 
feet  on  many  sand  bars  and  rock  ledges. 

The  head  of  navigation  on  this  river  is  Macon,  a  distance  of  202 
miles  from  the  forks. 

The  original  project  was  submitted  in  1875  and  provided  for  a 
channel  80  feet  wide  and  4  feet  deep  at  low  water,  to  be  accomplished 
by  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  from  Macon  to  Darien,  at  a  cost  of  $162,000. 

The  amount  expended  under  this  project  and  its  modifications  prior 
to  operations  under  the  existing  project  was  $79,390.73. 

The  existing  project  of  improvement,  adopted  by  Congress  Sep- 
tember 19,  1890,  provides  for  the  establishment  of  a  navigable  chan- 
nel 3  feet  deep  at  ordinary  summer  low  water  from  Macon  to  the 
river's  mouth.  This  is  to  be  obtained  by  removing  rock  shoals  and 
sand  bars,  closing  incipient  cut-oflFs,  revetting  caving  banks,  and 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  cost  of  the  improvement  as  given  in  the  project  of  1890  is 
estimated  at  $210,000,  provided  funds  are  regularly  and  adequately 
provided,  besides  from  $3,000  to  $5,000  for  annual  maintenance. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1907,  was  $246,297.74  (of  which  $17,920.81  was  for  maintenance), 
which,  added  to  the  amount  previously  expended,  gives  a  total  of 
$325,688.47. 

A  total  of  $739.76,  received  from  sales  of  unserviceable  property, 
and  $20.45,  refundments,  have  been  received  and  deposited  to  the 
credit  of  the  appropriation. 

The  work  under  the  present  project  has  resulted  in  a  navigable 
diannel  from  the  forks  to  Macon.  A  great  deal  of  work,  however, 
tains  to  be  done  between  Hawkinsville  and  Macon. 

^Work  for  maintenance  during  the  fiscal  year  consisted  in  the 
of  548  snags  and  39  stumps  from  the  channel  and  12  logs 
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!v     uiuii^  t»f  UOOO  overhanging  trees,  and  the 
•t,  -    *.    ''u-  '»ttuks  of  the  stream^  andin  repairs  to  a 
-.-  ;:    l.iiii  juM  Ik*Iow  Macon,  involving  me  use  of 
•  f  t»ru>Jh 

vlliii^  depth  between  the  forks  and  Macon 
\  ■  vi  a  onliiiiiry  summer  low  water.  The  river 
i!'  .   .   ^\\*i  Ivlow  the  ordinary  summer  s^age  and  fre- 

.  .     ■..    ►»*  liic  ;ipprv>veil  project  accomplished  up  to  June 


.-  .1-  ii»t»lv  the  available  balance  in  the  removal  of  logs. 
;..     »;,J  ov\iUau|y[iu^  trees,  in  the  removal  of  rock  and  sand 
u.  '/./ji.si^  vxitiiu^  training  dikes  and  shore  protections,  and 

!i^;i»uui   V.UI  otls  and  opening  others  wnerever  deemed 


( ■    • 


»  Jj     J  Mu.^iuil  wkhW  \yY\niOsi^il  is  for  extension  of  benefits. 

V    » '«.t'»\    .l.lU.•.lK•^^  of  tne  commerce  of  the  river  before  improve- 

.»  .    \'i^Kii\  J4i\*  available.     In  1906  the  freight  carried  on  the 

X.      I  n  -iMivJ  to  »s,iHH>  tons,  valued  at  about  $550,000.    Besides  this, 

■s 'A»,  \\>  Uvi   U.  M.  of  tinilMT  was  rafted  down  the  river,  valued 

/»,.\i  >»t»»,vHH».     Kor  several  years  past  there  has  been  no  naviga- 

...  \i    ill  U^ivMvn  llawkinsvilfe  and  Macon,  except  that  one  small 

;,.i'i..j    made  \KV«MonaI   trips  to  Macon.     A  company  has  been 

i.'  iiK  vl    ii   Miuon  for  the  purpose  of  operating  a  Ime  of  steamerh 

kI^^kvh  ih'U  point  and  Brunswick,  and  has  two  steamers  now  under 

'...  luK  lion  lor  that  purpose.      ,     ^      ^         ^^    . 

\  mai  Iv  a^»  ran  U*  iletermined,  the  effect  of  the  improvement  has 
U^i»  to  vauM^  a  mluetion  of  from  25  to  40  per  cent  in  freight  rates. 

V  ll.l  of  ihe  Anniuil  Reports  of  the  Chief  of  Engineers  and  of 
vM-^uii\e  ihHuniehts  rontaining  the  various  projects,  history  of  the 
^si»ik  niapN  ete.,  nuiv  Ih»  foimd  printed  on  page  282  of  the  Annual 
Uepoil  of  the  (Miief  of  Engineers  for  1905. 

Uefe^ena^  to  report  on  examination  of  the  river  ordered  by  the 
iiNei  and  harUir  twi  of  March  3,  1905,  will  \ye  found  on  page  311  of 
(he  Annual  Iteport  of  the  Chief  of  Engineers  for  1906. 

iulv   I.  HMHl  hnliniH*  iuiex|M'iMhHl $9,051.35 

viimiiiit  rwvlvfMl  fnmi  n»fiimln"*»t .45 

V  luiit   aUuttnl  fmiii  iipproprlation  by  river  niid  harbor  act  ap-    ^^  ^^  _ 
l.ioviHl  Mareb'J.  \m- -^*QQQ-<» 

38,051.80 
.,uii».  :m».  11H.7.  amount  ex|HMidecl  durinp  fisial  year: 

For  workH  of  liiiproveineiit ^k'A^'JS 

For  inalnteiianee  of  Improvement 5.000.00 

cs4o(l.  06 

luh   I.  nM»7.  Imlamv  unexiHMulod     ^'^Jljl 

ImU   I.  n»07.  outHtamUns  UabnitleH llOO-W 

ImIi   I.  nM»7.  Imlanw  avaUable 28,471.74 
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CONSOLIDATED. 

July  1,  1906,  balance  unexpended $18,521.01 

Amount  received  from  refundments .95 

Amount  received  from  proceeds  sale  of  Government  proi)erty 111.  50 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     75, 000. 00 

93,633.46 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  worlds  of  improvement $7,656.27 

For  maintenance  of  improvement 7,526.49 

15, 182.  76 

July  1,  1907,  balance  unexpended 78,450.70 

July  1,  1907,  outstanding  liabilities 5,142.80 

July  1,  1907,  balance  available 73,307.90 

Amount  (estimated)  required  for  completion  of  existing  projects 193,842.00 

(See  Appendix  O  5.) 

6.  Club  and  Plantation  creeks^  Georgia. — A  project  for  dredmng 
a  canal  7  feet  deep  at  mean  low  water,  with  a  bottom  width  of  60 
feet,  to  connect  these  two  creeks  and  thus  provide  an  inside  route 
between  the  Altamaha  River  and  its  tributaries  and  Brunswick 
Harbor  for  use  of  light-draft  river  boats  and  timber  rafts,  will  be 
found  printed  as  House  Document  No.  159,  Fifty-eighth  Congress, 
second  session.  Besides  the  dredging  of  the  canal,  the  project  pro- 
vides for  the  straightening  of  Plantation  Creek  and  for  dredging  in 
both  Club  and  Plantation  creeks,  where  necessary,  to  give  a  channel 
7  feet  deep  at  mean  low  water.  The  estimated  cost  of  the  work  is 
$40,700.  This  project  was  adopted  by  act  of  Congress  approved 
March  2,  1907,  which  appropriated  $20,000  toward  its  compfetion. 

No  work  has  yet  been  done.  A  portion  of  the  route  crosses  marsh 
land  owned  by  private  individuals,  and  as  yet  their  consent  has  not 
been  obtained  for  the  construction  of  the  canal.  No  provision  was 
made  in  the  act  for  the  purchase  of  a  right  of  way,  but  there  is 
reason  to  think  that  it  will  be  obtained  shortly  without  cost  to  the 
United  States. 

It  is  proposed  to  apply  the  available  balance  toward  the  construc- 
tion of  the  work  as  soon  as  a  free  right  of  wav  is  obtained,  pending 
which  no  further  appropriation  will  be  asked  for. 

Reports  of  examination  and  survey  are  printed  on  page  1669  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  $20, 000. 00 
July  1,  1907,  balance  unexpended 20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 20,700.00 

(See  Appendix  0  6.) 

7.  Brunswick  Harbor^  Georgia. — Previous  to  June  13,  1902,  the 
appropriations  for  the  improvement  under  the  Engineer  Department 
were  for  the  inner  harbor  only,  consisting  principtuly  of  the  removal 
of  a  shoal  in  East  River,  opposite  the  lower  part  of  the  city.  The 
act  of  Congress  approved  June  13,  1902,  provided  also  for  the  im- 
provement of  the  bar,  which  work  had  theretofore  been  carried  on 
by  direct  contract  between  Congress  and  a  private  individual. 
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The  harbor  is  navigable  from  the  city  of  Brunswick  to  deep  water 
beyond  the  bar,  a  distance  of  13  miles,  and  also  for  1  mile  up  Academy 
Creek,  and  up  Turtle  River  to  the  Southern  Railway  wharves. 

The  original  project  of  improvement,  dated  April  29,  1876,  pro- 
vided for  the  construction  of  a  jetty  at  the  city  front  and  dredging, 
at  a  total  cost  of  $69,000. 

Under  this  project  and  its  modifications  there  was  expended, 
prior  to  operations  under  the  existing  project,  the  sum  of  $190,000. 

The  project  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  tor  the  maintenance  of  a  navi^al3»le  channel 
15  feet  deep  at  mean  low  water  by  keeping  the  existing  works  in 
repair  and  by  dredging.  The  act  of  June  3,  1896,  provided  for  the 
improvement  of  Academy  Creek.  The  cost  of  maintaining  a  chan- 
nel depth  of  15  feet  at  mean  low  water  was  estimated  at  $15,000 
per  annum. 

There  had  been  expended  under  this  project  up  to  June  30,  1902, 
$34,817.25,  all  of  which  had  been  for  maintenance. 

Including  $10,000  spent  in  1836  for  dredging,  the  total  amount 
expended  up  to  June  30,  1902,  on  the  inner  harbor  was  $234,817.25. 

The  act  of  Congress  approved  June  13,  1902,  adopted  a  project 
providing  for  a  navigable  channel  21  feet  deep  at  mean  low  water  in 
Brunswick  inner  harbor,  at  a  cost  of  $120,000,  and  for  a  channel 
across  the  outer  bar  19.3  feet  deep  at  mean  low  water  (26  feet  at 
mean  high  water),  at  a  cost  of  $40,000.  It  also  provided  for  dredg- 
ing in  Academy  Creek  at  not  to  exceed  $5,000.  This  project  was 
completed  in  July,  1905,  and  expenditures  since  have  been  for  mainte- 
nance. 

The  river  and  harbor  act  of  March  3, 1905,  authorized  the  expendi- 
ture from  the  amount  therein  appropriated  of  $5,000,  or  so  much 
thereof  as  might  be  necessary,  for  maintaining  in  Academy  Creek, 
immediately  in  front  of  and  adjacent  to  the  wharves  thereof,  to  the 
Old  Altamaha  Canal  a  depth  e<:jual  to  the  controlling  depth  on  the 
shoals  at  the  lower  end  of  the  city  in  East  River,  provided  that  no 
money  should  be  expended  inside  harbor  lines  theretofore  or  thereafter 
established  in  said  creek.  With  these  funds  a  channel  was  dredged 
with  a  depth  of  18.5  feet  at  mean  low  water  and  a  width  ranging 
from  50  to  90  feet. 

The  amoimt  expended  to  June  30,  1907,  under  the  project  approved 
June  13,  1902,  was  $193,062.15,  of  which  $19,596.82  was  for  mainte- 
nance. This,  added  to  the  amount  previously  expended,  gives  a  total 
expenditure  for  the  work  of  $427,879.40. 

A  refundment  of  15  cents  was  received  and  deposited  to  the  credit 
of  the  appropriation. 

The  result  of  this  expenditure  has  been  the  accomplishment  of  a 
navigable  channel  throughout  the  inner  harbor  21  feet  deep  at  mean 
low  water  and  of  a  channel  across  the  outer  bar  19.3  feet  deep  at 
mean  low  water  (both  26  feet  at  mean  high  water) ;  also  of  a  narrow 
channel  in  Academy  Creek  above  mentioned. 

A  new  m-oject  was  adopted  bv  the  act  of  Congress  approved  March 
2,  1907.  This  project  will  be  found  printed  as  House  Document  Na 
407,  Fifty-ninth  Congress,  first  session.  It  provides  for  creating 
and  maintaining  throughout  the  inner  harbor  (embracing  Turtle 
River  from  the  Southern  Railway  docks  to  its  junction  with  Bruns* 
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wick  River,  Academy  Creek  from  Aiken's  wharf  to  its  junction  with 
East  River)  and  the  outer  harbor  (embracing  the  outer  bar,  the 
navigable  channel  throughout  the  entrance  to  St.  Simons  Sound 
and  up  Brunswick  River  to  Brunswick  Point),  channels  having  a 
depth  of  30  feet  at  mean  high  w ater,  with  widths  varying  from  150 
feet  in  Academy  Creek  to  400  feet  across  the  outer  bar,  to  be  accom- 
plished mainly  by  dredging;  but  the  extension  of  the  existing  train- 
ing wall  in  East  River  and  the  construction  of  two  spur  dikes  is  also 
authorized.  The  estimated  cost  of  the  work  is  $490,650,  with  a 
yearly  cost  of  maintenance  not  exceeding  $33,250. 

Congress  in  adopting  this  project  appropriated  the  sum  of  $146,650 
for  the  work  and  authorized  contracts  covering  labor  and  materials 
necessary  for  its  completion  at  a  cost  not  to  exceed  $350,000  addi- 
tional, which  latter  amount  remains  to  be  appropriated. 

No  expenditures  have  yet  been  made  under  this  new  project. 

All  work  done  during  the  past  fiscal  year  was  for  maintenance. 
Surveys  were  made  of  the  channels  in  East  River,  Academy  Creek, 
and  Turtle  River  (inner  harbor),  and  of  the  channel  across  the  outer 
bar.  The  suboffice  at  Brunswick  was  maintained  and  repairs  made 
to  survey  launches. 

On  June  30,  1907,  the  controlling  depth  in  the  inner  harbor  was  19 
feet  at  mean  low  water  on  a  shoal  m  Brunswick  River  opposite 
Brunswick  Point.  In  East  River  the  controlling  depth  was  20  feet 
at  mean  low  water,  in  Academy  Creek  16  feet  at  mean  low  water, 
and  in  the  channel  across  the  outer  bar  19.4  feet  at  mean  low  water. 
The  mean  rise  and  fall  of  tide  on  the  bar  is  6.6  feet,  at  Brunswick 
Point  7  feet,  and  at  the  city  of  Brunswick  7.4  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  ap- 
propriation recommendecl,  which  was  authorized  by  act  of  March  ^, 
1907,  in  carrying  out  the  project  adopted  by  said  act. 

The  additional  work  proposed  is  for  extension  of  benefits. 

Before  improvement  in  1880  the  annual  commerce  of  Brunswick 
Harbor  amounted  to  about  100,000  tons,  valued  at  $1,700,000.  The 
total  commerce  of  the  port  for  the  calendar  year  1906  amounted  to 
1,423,985  tons  of  freight,  valued  at  $35,892,335.  A  new  line  of  steam- 
ships, known  as  the  Bee  Line,  was  inaugurated  in  November,  1906, 
and  at  the  close  of  the  fiscal  year  there  were  5  steamships  in  this 
service,  plying  between  Brunswick  and  New  York  and  Brunswick 
and  Habana,  Cuba,  and  3  new  steamships  had  been  contracted  for. 
This  line  is  operated  in  connection  with  the  Atlanta,  Binningham 
and  Atlantic  Railroad  Company,  which  company  is  now  constructing 
extensive  terminals  at  Brunswick.  The  commerce  consists  princi- 
pally of  cotton,  lumber,  cross-ties,  and  naval  stores  and  general  mer- 
chandise. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  of 
ocean-going  freight  rates  on  lumber  of  25  per  cent  and  on  naval 
stores  of  30  per  cent. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  maps,  history 
of  the  work,  etc.,  may  be  found  printed  on  page  284  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Reference  to  report  on  survey  of  Brunswick  Harbor,  inner  and 
outer,  provided  for  by  the  river  and  harbor  act  of  March  3,  1905, 
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will  be  found  on  page  312  of  Annual  Report  of  the  Chief  of  Engi- 
neers for  1906. 

July  1,  1906.  balance  unexpended $14,371.00 

Amount  received  from  refundment .  15 

Amount  appropriated  by  river  and  harlwr  act  approved  March  2, 1907.  146,  650. 00 

161, 021.  15 
June  30,  1907,  amount  exi)ended  durinj?  fiscal  year,  for  maintenanct^ 
of  improvement 2, 250. 40 

July  1,  1907,  balance  unexpended 158,770.75 

July  1,  1907,  outstanding  liabilities 1,504.85 

July  1,  1907.  balance  available 157,265.90 

Amount  (estimated)  required  for  completion  of  existing  project 350,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.*W,  1909,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1907 850,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  O  7.) 

8,  Inside  water  route  between  Savannah^  Ga.^  and  Femandma, 
Fla. — This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making 
a  connecting  waterway  not  exposed  to  rough  water  except  at  a  few 
points  in  stormy  weather.  The  waters  forming  the  route  are  shown 
on  Coast  Survey  charts  Nos.  156  and  157.  It  is  navigable  froni 
Savannah,  Ga.,  to  Fernandina,  Fla.,  Brunswick,  Ga.,  and  Darien, 
Ga.  The  distance  from  Savannah  to  Fernandina  is  160  miles. 
Touching  at  Darien  en  route  increases  this  by  about  20  miles  and  at 
Brunswick  by  about  12  miles. 

The  project  of  improvement  was  adopted  in  1892  and  provides  for 
the  establishment  of  a  channel  7  feet  deep  at  mean  low  water.  This 
is  to  be  accomplished  by  the  improvement  of  Romerly  Marsh,  Mud 
River,  Little  Mud  River,  and  Jekyl  Creek.  The  estimated  cost  of  the 
improvement  is  $105,000,  provided  the  entire  sum  be  made  available 
at  one  time. 

The  total  amount  expended  under  this  project  up  to  June  30,  1907, 
was  $104,521.07  (of  which  $45,961.21  was  for  mamtenance),  which, 
added  to  the  amoimt  expended  for  Jekyl  Creek  and  Romerly  Marsh, 
$71,108.77,  makes  a  total  of  $175,629.84. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  the  sum 
of  $30,000  for  continuing  the  improvement  ana  for  maintenance, 
and  authorized  a  resurvey  to  be  made  to  determine  the  best  route  of 
said  waterway  for  further  improvement.  This  survey  has  been 
ordered. 

Work  for  maintenance  during  the  fiscal  year  consisted  in  the 
redredging  of  88,729.8  cubic  yards  of  material  from  the  Dividings 
and  in  Mud  River  under  contract,  and  in  the  making  of  a  survey  of 
the  dredged  channel  in  Mud  River  and  examinations  of  the  channels 
in  Mud  River,  Little  Mud  River,  Jekyl  Creek,  and  the  Dividing?, 
and  for  office  expenses  and  contingencies. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1907,  was  about  80  per  cent. 

On  June  30, 1907,  the  controlling  depth  between  Savannah  and  tbe 
mouth  of  Vernon  River  was  3  feet,  at  mean  low  water,  in  Parsons 
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Cut,  and  between  the  mouth  of  Vernon  River  and  Fernandina  it  was 
G  feet,  at  mean  low  water,  in  Mud  River.  By  way  of  the  new 
route  through  Skidaway  Narrows  (now  under  improvement)  the 
controlling  depth  between  Savannah  and  the  mouth  of  Vernon  River 
was  2.5  feet,  at  mean  low  water.  By  waiting  on  the  tides,  however, 
at  Parsons  Cut  or  at  Skidaway  Narrows,  a  naWgation  in  excess  of 
7  feet  could  be  carried  from  Savannah  to  Fernandina. 

The  mean  rise  and  fall  of  the  tide  varies  at  diflFerent  localities  from 
6.5  to  8  feet. 

It  is  proposed  to  apply  the  available  balance  in  obtaining  and-  main- 
taining a  7-foot  navigation,  at  mean  low  water,  throughout  the 
entire  route. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  value  of  the  commerce  passing  over  this  route  was  estimated 
in  1890  at  between  $200,000  and  $300,000  per  annum.  During  the 
calendar  year  1906  the  commerce  amoimted  to  151,835  tons  of  freight, 
valued  at  about  $3,870,160.  There  were  also  rafted  on  this  route 
during  1906  about  97,010,000  feet  B.  M.  of  timber  valued  at  about 
$1,268,000.  Little,  if  any,  of  this  commerce  passed  over  the  whole 
extent  of  the  route. 

It  is  impracticable  to  determine  the  eflFect  of  this  improvement 
upon  freight  rates,  as  at  present  the  different  portions  of  the  route 
are  used  locally  and  comparatively  few  vessels  engaged  in  commerce 
pass  over  the  entire  lengtn  of  it. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  maps,  history  of 
the  work,  etc.,  may  be  found  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  page  285. 

July  1,  1906,  balance  unexpended $30.  7»8.  69 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     30, 000.  00 

60,  798.  69 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $4,215.  77 

For  maintenance  of  improvement 26,103.99 

30,319.76 

July  1,  1907,  balance  unexpended 30,478.93 

July  1,  1907,  outstanding  liabilities .__.  144.  00 

July  1,  1907,  balance  available 30,334.93 

(See  Appendix  0  8.) 

9.  Skidaway  Narrows^  Georgia. — The  Narrows  is  a  narrow,  tor- 
tuous water  course,  and  when  improved  will  constitute  an  alternative 
or  additional  route  for  a  portion  of  the  inside  waterway  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  In  its  present  condition  it  is 
navigable  only  at  high  water  for  small  sailboats  and  pleasure  launches. 

The  approved  project  of  improvement  was  adopted  by  the  river 
and  harbor  act  or  March  3,  1905,  and  will  be  found  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  paj^es  1680-1684. 
This  project  contemplates  the  establishment  of  a  navigable  channel 
6  feet  deep  at  mean  low  water  and  75  feet  wide  at  bottom,  connecting 
Bumside  Kiver  with  Isle  of  Hope  (or  Skidaway)  River,  the  route  of 
such  channel  to  be  through  the  marsh  and  hammock  land  to  the  west 
of  the  Narrows.    Subsequent  developments  made  it  necessary  to  aban- 
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don  this  route — principally  on  account  of  the  difficulty  in  obtaining 
the  desired  right  of  way  through  private  property.  A  new  route, 
following  i)ractically  the  course  of  the  Narrows,  has  been  adopted. 
The  estimated  cost  of  the  improvement  by  the  new  route  is  $55,000. 

The  amount  expended  up  to  June  30, 1907,  was  $20,567.15. 

With  the  $20,000  appropriated  by  the  river  and  harbor  act  of  March 
3,  1005,  a  channel  with  a  bottom  width  of  60  feet  and  a  depth  of  5 
feet  at  mean  low  water  was  provided  over  a  portion  of  the  adopted 
route,  making  it  available  for  commerce  at  high  w^ater. 

With  the  $35,000  appropriated  by  the  river  and  harbor  act  of  March 
2,  1907,  this  channel  is  to  l>e  deepened  to  6  feet  at  mean  low  water  and 
widened  to  75  feet,  and  a  channel  of  equal  proportions  dredged  along 
the  remainder  of  the  route.  Specifications  covering  this  work  have 
been  prepared  and  submitted  for  approval,  and  operations  will  prob- 
ably be  begun  early  in  the  coming  fiscal  year. 

A  survey  of  the  route  was  made  during  April  and  May,  1907. 

At  the  close  of  the  fiscal  year  the  channel  previously  dredged  had 
an  average  depth  of  2i  feet  at  mean  low  water,  due  to  the  flattening  of 
the  side  slopes,  the  wash  from  the  creeks  and  banks,  and  possibly  in 
part  to  silting. 

WTiile  the  work  already  done  renders  navigation  through  the  Nar- 
rows much  easier  at  high  water,  the  route  will  not  be  available  at 
low  water  until  the  additional  dredging  mentioned  above  is  completed. 

The  mean  rise  and  fall  of  tide  at  this  locality  is  8  feet. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1907,  was  about  40  per  cent. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

As  the  improvement  of  Skidaway  Narrows  will  shorten  the  distance 
between  Savannah  and  points  soutlh  on  the  inside  route,  it  is  expected 
that  when  it  is  completed  all  commerce  now  going  by  way  of  Par- 
sons Cut  will  make  use  of  the  new  route  through  the  Narrows. 

This  improvement  has  not  yet  been  carried  far  enough  to  produce 
any  material  reduction  in  freight  rates. 

July  1.  10(H1.  bjilnnco  uik'XIKmkUmI $5,060.00 

Amount  appropriated  hy  river  and  harbor  act  approveil  March  2. 1907.  35.000.00 

40,060.69 
Juno  .'W,  11K)7.  amount  exi)endeii  during  the  fiscal  year,  for  works  of 
impn)vement 5,617.84 

July  1,  1007,  halanrc  unexix»nded 34, 432L85 

(See  Appendix  O  9.) 

10,  (Unnhcrlmul  Sov7)(L  Georgia  and  Floi^ida. — In  its  original  con- 
dition the  available  depth  at  the  entrance  varied  from  11  to  12.5  feet 
at  mean  low  water.  The  point  of  crossing  the  bar  was  subJBct^to  vei'j  - 
great  changes  in  location,  moving  in  a  series  of  years  as  much  as  1^ 
miles.  The  distance  from  the  outer  bar  to  the  city  of  Feitiandina,  Fla., 
is  about  6i  miles. 

The  project  of  improvement  submitted  in  1879  and  revised  by  a 
Board  of  Engineers  in  1891  provides  for  the  construction  of  two  low 
jetties  from  the  shores  on  opjjosite  sides  of  the  entrance  and  extend- 
ing seaward  across  the  bar  upon  lines  so  directed  that  the  ends  will  be 
parallel  to  each  other  and  about  3,900  feet  apart.    These  jetties  were 
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intended  to  establish  a  low-water  channel  across  the  bar  not  less  than 
19  feet  in  depth.  The  cost  of  the  improvement  was  originally  esti- 
mated at  $2,071,023,  and  as  modified  at  $1,606,500,  for  the  completion 
of  low  jetties,  and  at  $2,079,500  if  high  jetties  were  found  necessary. 
There  was  expended  under  this  project  $932,500. 

The  present  project,  which  was  adopted  by  act  of  Congress  of 
June  3,  1896,  provides  for  the  establishment  of  a  channel  across  the 
bar  10  feet  deep  at  mean  low  water  by  the  construction  of  two  jetties 
of  stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  line 
as  those  in  the  previous  project,  the  scour  between  the  jetties  to  be 
aided  by  dredging,  if  necessary,  the  total  cost  of  the  improvement,  at 
the  time  of  this  project,  to  be  $2,350,000,  exclusive  of  amounts  pre- 
viously appropriated. 

The  amount  expended  under  this  project  up  to  June  30,  1907,  was 
$2,341,749.57  (of  which  $237,921.04  was  for  maintenance),  which, 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  this  work  of  $3,274,249.57. 

A  refundment  of  $3,942.13  and  a  total  of  $8.90  received  from  sale 
of  unserviceable  property  have  been  received  and  deposited  to  the 
credit  of  the  appropriation. 

By  this  expenditure  two  stone  jetties  have  been  constructed  and  a 
seagoing  dredge  provided,  which  together  have  produced  a  navigable 
channel  with  a  controlling  depth  of  24  feet  at  mean  low  water,  or  5 
feet  more  than  called  for  by  the  project. 

All  work  done  during  the  fiscal  year  was  for  maintenance,  and  con- 
sisted of  the  following:  A  complete  survey  of  the  entrance  was  made 
and  examinations  made  of  the  ship  channel  between  the  jetties  and 
plant  and  property  cared  for.  The  dike  on  Cumberland  Island  (con- 
structed for  the  protection  of  the  inner  end  of  the  north  jetty)  was 
raised  for  a  distance  of  250  feet  where  settlement  had  occurred.  The 
cut-off  in  Beach  Creek,  begun  in  May,  1906,  was  completed  in  July, 
1906,  which  work  has  changed  the  course  of  the  creek  away  from  the 
dike  and  prevents  undermining  of  the  same. 

On  June  30,  1907,  the  ship  channel  alongside  the  north  jetty  had  a 
general  depth  of  24  feet  at  mean  low  w^ater.  The  controlling  depth 
was  23.5  feet  at  mean  low  water  on  a  small  lump  in  the  channel. 
However,  by  reason  of  the  encroachment  upon  it  of  Pelican  shoal  and 
the  Middle  Ground  shoal  this  channel  was  rather  crooked  in  several 
places  and  somewhat  difficult  to  navigate  by  deep-draft  vessels.  The 
encroachment  of  these  shoals  upon  the  ship  channel  is  due  to  the  large 
amount  of  sand  which  comes  through  the  north  jetty  by  reason  of  the 
numerous  voids  and  openings  in  tne  jetty,  occasioned  by  the  use  of 
large  stone  in  its  construction. 

The  mean  rise  and  fall  of  tide  is  6  feet. 

The  project  for  the  improvement  of  Cumberland  Sound  was  re- 
ported as  completed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  page  1287. 

It  is  proposed  to  apply  the  available  balance  toward  raising  the  low 
places  m  the  north  and  south  jetties  to  high-water  mark,  filling  voids 
and  openings  in  the  north  jetty,  and  constructing  a  mound  at  the  outer 
end  of  the  north  jetty,  for  such  repairs  to  the  dike  on  Cumberland 
Island  and  for  such  dredging  in  tne  jetty  channel  as  may  become 
necessary. 

The  additional  work  proposed  is  for  extension  of  benefits. 
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As  Cumberland  Sound  merely  constitutes  the  ocean  entrance  to 
Fernandina  Harbor  the  commerce  is  practically  the  same  as  that  for 
Fernandina,  and  since  the  harbor  of  Fernandina  is  now  a  special  work 
of  improvement  the  commerce  is  given  under  that  head. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  in 
freight  rates  of  from  25  to  40  per  cent. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  history  of  the 
work,  maps,  etc,  may  be  found  j)rinted  on  page  288  of  the  Annual 
Report  oT  the  Chief  of  Engineers  for  1905. 

Reference  to  reports  on  examination  and  survey  of  Fernandina 
Harbor,  ordered  by  the  river  and  harbor  act  of  March  3,  1905,  will  be 
found  on  page  312  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  190G. 

July  1.  190G,  balance  unexpended $48,846.00 

Amount  reoeiviHl  from  refundment .33 

Amount  rweived  from  pro<'eed8  siile  of  Government  property 8.90 

Amount   appropriated   by   river   and    harbor   act   approved   March 
2,  1007 75, 000. 00 

123,  855. 83 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of   improvement (J,  654.  37 

July  1,  1907,  balance  unexpended 117,201.46 

July  1,  1907,  outstanding  linbilities 1,204.23 

July  1,   1JK)7,  balance  available 115,997.23 

(See  Appendix  O  10.) 

11.  Fernandina  Harbor^  Florida. — As  will  be  seen  from  Coast  Sur- 
vey chart  No.  453,  the  lower  end  of  Amelia  River  forms  a  deep  basin 
opposite  the  city  of  Fernandina,  which  portion  of  the  river  is  known 
as  Fernandina  Harbor.  The  lower  end  of  the  harlx)r  connects  with 
Cuml)erhmd  Sound  and  is  2  miles  from  the  bar.  The  harbor  is  about 
1,300  feet  in  width  at  the  entrance  and  about  2  miles  long.  It  em- 
braces alM>ut  1()0  acres  of  well-sheltered  anchorage  ground,  with  a 
depth  greater  than  25  feet  at  mean  low  water,  but  is  somewhat 
obstructed  by  small  shoals.  Above  this  basin  there  exists  a  shoal  some 
4,000  feet  in  length,  with  low-water  depths  over  same  ranging  from 
14  to  18  feet.  Aoove  this  shoal  the  river  separates  into  two  estuaries, 
which  carry  deep  water  for  about  2  miles. 

A  project  providing  for  such  extensions  of  the  depth  and  width  of 
the  channel  in  front  of  the  town  of  Fernandina  as  will  meet  the 
requirements  of  commerce  will  be  found  printed  as  House  Document 
No.  388,  Fifty-ninth  Congress,  first  session. 

The  improvement  proposed  consists  in  dredging  a  channel  with 
widths  varying  from  400  to  000  feet  and  depths  from  20  to  24  feet  at 
mean  low  water,  in  front  of  and  to  a  short  distance  above  (southwest 
of)  the  city  of  Fernandina.  The  estimated  first  cost  of  this  work  is 
$115,000,  with  $15,000  at  periods  of  every  two  or  three  years  for 
maintenance  after  completion. 

This  project  was  adopted  by  act  of  Congress  approved  March  2, 
1J)07,  which  appropriated  $115,000  for  its  completion. 

Sj)ecifications  for  doing  the  necessary  dredging  have  been 
tributed  and  bids  are  to  be  opened  July  1, 1907. 
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The  work  will  probably  be  begun  early  in  the  ensuing  fiscal  year. 

No  funds  have  been  expended  during  the  fiscal  year. 

Before  the  improvement  of  Cumberland  Sound  (in  1879)^  which 
constitutes  the  ocean  entrance  to  Fernandina  Harbor,  the  Antlual 
in  and  out  bound  tonnage  at  Fernandina  was  about  300,000,  and  thcJ 
value  of  imports  and  exports  estimated  at  about  $2,500,000.  The 
commerce  or  the  port  during  the  calendar  year  1906  amounted  to 
955,478  tons,  with  a  value  of  about  $14,490,135.  The  chief  articles 
of  export  are  lumber,  phosphate  rock,  and  naval  stores. 

The  effect  of  the  improvement  of  Cumberland  Sound  has  been  to 
cause  a  reduction  in  freight  rates  of  from  25  to  40  per  cent.  It  can 
not  now  be  said  what  further  effect  the  improvement  of  Fernandina 
Harbor  will  have  upon  these  rates. 

Amount  appropriated  by   river  and   harbor  act  approved  March 
2.   1907 $115,  000.  00 

J«ly  1,  1907,  balance  unexpended 115,000.00 

July  1,  1907,  outstanding  liabilities 858.00 

July  1,  1907,  balance  available 114,142.00 

(See  Appendix  O  11.) 

J2.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — Authority  was  given  for  the  removal  of  the  wreck  of  the 
American  schooner  Arthur  C.  Wade^  sunk  in  Savannah  Harbor,  oppo- 
site Quarantine,  and  $G,000  was  allotted  for  doing  the  work.  The 
wreck  was  removed  by  hired  labor,  with  the  use  of  the  U.  S.  snag  boat 
Tugaloo^  but  the  exact  cost  of  the  removal  has  not  yet  been  ascertained 
and  reported. 

(See  Appendix  O  12.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  APPROVED  MARCH  3,  1905. 

Reports  on  preliminary  examinations  and  survey  req^uired  by  the 
river  and  harbor  act  of  March  3,  1905,  of  the  foUowinjg  localities 
within  this  district  were  duly  submitted  by  the  district  oflicer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated : 

1.  Preliminary  examination  and  survey  of  Oconee  River ^  Georgia^ 
from  the  Georgia  Railroad  bridge  to  northern  boundary  of  Greene 
County. — Reports  dated  May  2G,  1905,  and  October  18,  1906,  are 
printed  in  House  Document  No.  263,  Fifty-ninth  Congress,  second 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $12,000,  and 
$1,000  annually  for  mamtenance,  is  presented. 

k  Preliminary  examination  of  Oconee  River,  Georgia,  from  the 
Georgia  Railroad  bridge  at  Milledgeville  to  the  Central  of  Georgia 
Railway  bridge  at  Oconee  station,  Washington  County,  and  survey  of 
Oconee  River  below  the  highway  bridge  at  Milledaeville. — Reports 
dated  July  12, 1905,  and  October  17,  1900,  respectively,  are  printed  in 
House  Document  No.  264,  Fifty-ninth  Congress,  second  session. 
Improvement  of  this  locality,  except  in  accordance  with  the  existing 
project,  is  not  deemed  advisable. 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  FLORIDA. 


This  district  was  in  the  charge  of  Mai.  Francis  R.  Shunk,  Corps  of 
Engineers,  to  August  8  and  since  Octooer  10,  1906,  and  in  the  tem- 

?iorary  charge  of  Lieut.  Col.  Dan  C.  Kingman,  Corps  of  Engineers, 
rom  Au^st  8  to  October  10,  1906.  Division  engineer,  Lieut.  Col. 
Dan  C.  Kingman,  Corps  of  Engineers. 

1.  St,  Johns  River,  FloHda.— This  work  includes  the  improvement 
of  the  bar  at  the  river  mouth  and  the  improvement  of  the  channel 
from  the  bar  to  Jacksonville,  a  distance  of  27.5  miles.  Before  im- 
provement there  was  a  varying  channel  across  the  bar,  sometimes  5, 
sometimes  7  feet  deep,  and  shifting  in  location  through  a  north  and 
south  range  of  1  mile.  Between  the  bar  and  Jacksonville  the  channel 
had  a  least  mean  low- water  depth  (at  Dames  Point)  of  11.5  feet. 

The  range  of  tide  is  5.22  feet  at  the  bar,  4.5  feet  at  Mayport,  1.8 
feet  at  Dames  Point,  and  1  foot  at  Jacksonville. 

The  first  project  of  improvement,  adopted  in  1879,  contemplated 
a  channel  15  feet  deep  at  mean  low  water  from  Jacksonville  to  the 
ocean.  This  was  to  he  obtained  by  dredging  and  building  training 
walls  in  the  river  and  by  building  two  stone  jetties  converging  upon 
the  bar,  1,600  feet  apart  at  tlieir  outer  ends.  Under  this  project  the 
sum  of  $1,417,000  was  expended.  As  a  result  the  bar  channel  was 
fixed  and  deepened  to  13  feet,  and  the  river  channel  was  deepened  to 
16.5  feet. 

The  present  project,  adopted  in  1896  and  modified  in  1903,  con- 
templates a  channel  from  Jacksonville  to  the  ocean  300  feet  wide  and 
24  leet  deep,  except  at  Dames  Point,  where  the  width  is  to  be  400  feet 
and  the  depth  25  feet.  This  channel  is  to  be  obtained  by  dredging 
and  building  training  walls  in  the  river  and  by  raising  ana  extending 
the  jetties.  The  estimated  cost  is  $2,109,750.  For  work  under  thb 
project  the  river  and  harbor  act  of  1902  appropriated  $360,000  and 
authorized  an  additional  amount  of  $950,000  for  continuing  contract. 
Of  these  moneys  the  expenditure  of  $150,000  was  authorized  for  the 
purchase  or  building  oi  a  seagoing  suction  dredge.  For  completing 
the  project  the  river  and  harbor  act  of  1905  appropriated  $100,000 
and  authoriz(»d  $309,750  additional  for  continuing  contract,  which 
was  made  available  by  the  act  of  1906.  The  act  of  1907  appropriated 
$100,000  for  maintenance  of  tlie  improvement. 

The  funds  thus  appropriated  have  been  expended  in  building  a 
seagoing  suction  dredge  (St.  Johns)  and  a  river  dredge  {Jackson^ 
ville) ;  m  dredging,  both  by  contract  and  by  hired  labor,  using  Gov- 
ernment plant ;  in  building  training  walls,  and  in  raising  and  extend- 
ing the  jetties.  The  total  expended  to  June  30, 1907,  was  $2,121,783.01, 
of  which  $106,361.64  was  for  work  of  maintenance  and  $175,176.99 
was  for  construction  of  seagoing  dredge.  As  a  result,  a  channel  of 
the  dimensions  contemplated  by  the  project  has  been  obtained  every- 
where but  at  Trout  (^reek,  where  a  small  amount  of  rock  remains  to 
be  excavated.  Shoaling  has,  however,  taken  place  at  a  few  places, 
necessitating  work  of  maintenance.  As  a  result  of  the  expenditure 
for  maintenance,  the  channel  has  been  restored  to  its  full  dimensions 
where  shoaling  had  taken  place,  and  low  places  in  the  jetties  have 
been  built  up,  increasing  the  scour  over  the  bar. 

The  project  is  about  99  per  cent  completed. 
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Were  it  not  for  the  improvement,  freight  rates  from  Florida  to 
northern  points  would  be  50  per  cent  greater  than  they  are. 

The  St.  Johns  River  is  navigable  from  the  mouth  to  Lake  Wash- 
ington, a  distance  of  276  miles,  but  for  deep-draft  vessels  only  as  fat 
as  Jacksonville,  27.5  miles. 

It  is  proposed  to  apply  the  available  balance  to  work  of  mainte- 
nance. 

The  estimated  value  of  the  commerce  for  1906  is  $55,000,000. 

Tonnage  bv  years:  1898,  494,474;  1899,  816,477;  1900,  649,221; 
1901,700,179;  1902,903,191;  1903,1,052,076;  1904,1,000,316;  1905, 
1,406,647;   1906,2,455,101. 

More  detailed  information  may  be  found  in  Reports  of  the  Chief  of 
Engineers  for  1895,  pages  1586-1604;  1896,  pages  1305-1312;  1898, 
pages  1327-1330 ;  1904,  pages  1685-1690 ;  1905,  pages  1291-1295,  and 
1906,  pages  1215-1218. 

July  1,  1906,  balance  unexpended $322,292.83 

Amount  appropriated  by  river  and  liarbor  act  approved  March  2, 

1907 100,000.00 

Amount  allotted  appropriations  for  emergencies  in  river  and  harbor 

acts  of  June  13,  1902,  and  March  .3,  1905 12,339.02 

Refundment  of  overpayment 2.00 

Receipts  from  sales 767.85 

Amount  received,  damage  to  Government  property 450.00 

435, 851.  70 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $251,441.09 

For  maintenance  of  improvement 71,413.48 

322,854.57 

July  1,  1907,  balance  unexpended 112,997.13 

July  1,  1907,  outstanding  liabilities 36,745.16 

July  1,  1907,  balance  available 76,251.97 

July  1,  1907,  amount  covered  by  uncompleted  contracts 35,326.43 

(See  Appendix  Pi.) 

2,  St,  Johns  River ^  Florida^  opposite  the  city  of  Jacksonville. — 
The  project  for  improving  St.  Johns  River  from  Jacksonville  to  the 
ocean  provides  for  a  channel  24  feet  deep.  Between  the  navigable 
channel  and  the  pierhead  lines  at  the  city  of  Jacksonville  the  depths 
are  in  many  places  considerably  less  than  24  feet.  A  project  for 
securing  a  depth  of  24  feet  at  mean  low  water  from  the  existing 
channel  to  the  pierhead  line  on  the  left  bank  of  the  river,  between 
the  Florida  East  Coast  Railway  bridge  and  Hogans  Creek,  was 
adopted  by  the  river  and  harbor  act  of  March  2, 1907.  The  estimated 
cost  is  $371,500.     The  work  has  not  yet  begiin. 

Further  information  is  contained  in  House  Document  No.  663, 
Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 $371,500.00 

July  1.  1907,  balance  unexpended 371,500.00 

(See  Appendix  P  2.) 

S,  St.  Johns  River  at  Oranae  Mills  -flats^  Florida. — ^The  object  of 
this  work  is  to  obtain  a  13-n)ot  channel  at  mean  low  water  from 
Jacksonville  to  Palatka.    Before  improvement  there  were  four  shoals, 
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all  near  Orange  Mills,  of  less  depth  than  13  feet.  These  were  For- 
resters Point  shoal,  least  depth  11. r>  feet;  Orange  Mills  flats,  9.8  feet; 
Racey  Point  shoal,  10.1  feet;  and  Tocoi  shoal,  11.1  feet. 

The  mean  range  of  tide  is  0.9  foot.  The  annual  variation  of  water 
stage  is  about  3  feet. 

The  project,  adopted  in  1898,  is  to  dredge  a  channel  200  feet  wide 
and  13  feet  deep  through  the  shoals  between  Jacksonville  and 
Palatka.     The  estimated  cost  (raised  in  190(>)  is  $186,000. 

The  total  expenditure  to  June  30,  1907,  was  $93,769.26.  The 
result  has  been  to  secure  at  all  shoals  a  channel  13  feet  deep  at  mean 
low  water,  but  not  of  full  width.  The  project  is  about  57  per  cent 
completed. 

The  river  is  navigable  to  Lake  Washington,  a  distance  of  276  miles. 

The  existence  of  the  St.  Johns  waterway  has  probably  had  an 
important  effect  in  keeping  down  freight  rates,  but  the  increase  of 
the  channel  depth  to  13  feet  has  not,  so  far  as  known,  caused  any 
change  in  rates. 

It  IS  proposed  to  apply  the  balance  available  to  the  widening  of 
the  present  channels  to  200  feet. 

For  more  detailed  information  see  Report  of  the  Chief  of  Engi- 
neers for  1898,  pages  1344-1348;  for  1901,  page  1738;  for  1904, 
pages  1690-1691. 

The  commerce  of  the  upper  St.  Johns  is  chiefly  in  lumber,  shingles, 
building  material,  and  general  merchandise. 

Tonnage  by  years,— \?^m.  25,866;  1899,  122,074;  1900,  171,500; 
1901,67,500;  1902,137,950:  1903,269,610;  1906,559,838. 

July  1.  1006.  balance  iinexi)OiHle(l $1,365.74 

Amount  appropriate<l  by  river  and  liarbor  act  approved  March  2. 1907-  25, 000.  00 

20.  sa%.  74 

.Tuno  .'^0,   1907.  amount  expended  during  fiscal  year,  for  works  of 

improvement 135.00 

.Tuly  1.  19<)7,  l>alance  unex|»ende<l 26,280.74 

Amount   (estlmatwl)   require<l  for  completion  of  existing  project (S,5.  000.  00 

(See  Appendix  P  3.) 

^.  Vobisia  hm\  Florida. — The  object  of  this  improvement  is  to 
secure  a  channel  5  feet  deep  at  mean  low  water  from  Palatka  to  San- 
ford.  Before  improvement  the  channel  at  Volusia  bar  was  very 
crooked,  and  its  least  low-water  depth  varied  between  3.5  and  4.5  feet. 

The  project,  adopted  in  1871)  and  modified  in  1882  and  1887,  pro- 
vided for  the  construction  of  two  converging  jetties,  and  for  dredgin|jf, 
in  order  to  secure  a  depth  of  5  feet  at  mean  low^  water,  at  an  estimated 
cost  of  $25,000. 

The  project  was  completed  in  1887  and  additional  work  required 
is  for  maintenance.  As  shoaling  is  continual,  it  has  been  round 
necessary  to  dredge  from  time  to  time  in  order  to  maintain  the 
reqiiisite  depth. 

The  total  expenditure  up  to  June  30,  1907,  was  $:38,480.97,  of  whidi 
$13,481).97  was  for  work  of  maintenance.  As  a  result,  there  is  now  a 
channel  from  Palatka  to  Sanford  of  a  least  depth  of  about  4^  feet 
at  mean  low  stage.  As  a  result  of  the  expenditure  for  maintenance, 
the  channel  in  many  places  has  been  restored  to  its  original  dimen- 
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sions  where  shoaling  had  taken  place.  Work  of  maintenance  is  now 
in  progress. 

The  usual  variation  of  water  level  is  2  feet ;  the  extreme  variation, 
3J  to  5  feet. 

The  existence  of  the  St.  Johns  waterway  has  probably  had  an 
important  effect  in  keeping  down  freight  rates,  but  the  increase  of 
the  channel  depth  to  6  feet  has  not,  so  far  as  known,  caused  any 
change  in  freignt  rates. 

For  more  detailed  information  see  Report  of  Chief  of  Engineers 
for  1896,  pages  1313-1314;  for  1897,  page  1550;  for  1905,  pa^  1296. 

The  commerce  in  this  portion  of  the  river  is  chiefly  in  grain,  fer- 
tilizers, ship  stores,  vegetables,  and  general  merchandise.  The  esti- 
mated value  of  the  commerce  for  1905  is  $4,260,300. 

Tonnage  by  years.— im%,  21,959;  1899,  26,358;  1900,  31,511;  1901, 
32,437;  1902,  53,678;  1903,  55,922;  1904,  60,347;  1905,  111,162;  1906, 
412,703. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $2, 000. 00 
Amount  allotted  appropriation  for  emergencieB  in  river  and  harbor  act 

of  March  3.  1905 5,000.00 

7.000.00 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 489. 97 

July  1,  1907,  balance  unexpended 5,510.03 

.Tuly  1,  1907,  outstanding  liabilities 1,629.37 

July  1,  1907,  balance  available .%  880. 66 

(See  Appendix  P  4.) 

5.  Oklawaha  River,  Florida, — Before  improvement  this  river  was 
obstructed  by  snags,  accumulation  of  drift,  and  overhanging  trees. 

The  project  adopted  in  1891  is  to  clear  the  river  of  obstructions, 
so  as  to  give  a  navigable  channel  4  feet  deep  at  mean  low  stage  from 
the  mouth  to  Leesburg,  a  distance  of  94  miles,  at  an  estimated  cost 
of  $2G,000.  The  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  which  adopted  a  project  for  removing  obstructions 
and  deepening  the  channel  to  6  leet  at  mean  low  water  from  the 
mouth  to  and  including  Silver  Springs  Run  at  an  estimated  cost  of 
$15,000.  This  project  is  printed  m  House  Document  No.  782,  Fifty- 
ninth  Congress,  first  session. 

Up  to  tume  30,  1907,  the  total  expenditure  under  this  project  was 
$25,931.66,  of  which  $14,000  was  for  work  of  maintenance.  All  work 
has  been  confined  to  the  lower  62  miles  of  the  river.  From  the  nature 
of  the  country,  obstructions  recur  and  must  be  periodically  removed. 

As  a  general  result  there  is  now  a  good  channel  4  feet  deep  from 
the  mouth  for  21  miles,  and  a  practicable  channel  of  the  same  depth 
as  far  as  Silver  Springs  Run,  a  distance  of  53  miles  from  the  mouth. 
The  river  is  navigable  for  very  light-draft  boats  to  Leesburg,  a  dis- 
tance of  94  miles. 

As  a  result  of  the  expenditure  for  maintenance,  shoal  places  have 
been  dredged  and  many  snags  and  overhanging  trees  removed. 

The  original  project  is  40  per  cent  completed. 

During  freshets  the  water  sometimes  rises  to  a  height  of  4  feet 
above  its  normal  stage. 
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The  improvement  has  had  no  appreciable  effect  upon  freight  rates. 

The  commerce  concerned  is  small.  The  lx)ats  using  the  river  are 
chieflv  excursion  steamers,  which  run  during  the  winter  months. 

Tonnaqe  by  years,— WdS,  4,481:  181)9,  4,291;  1900,  4,847;  1901, 
4,530 ;  1900,  9,298. 

For  further  information  see  Report  of  Chief  of  Engineers  for  1896, 
pages  1314-1310;  for  1905,  page  1298. 

Amount  ;ii)pr()priat(Hl  by  river  and  lmrl)or  act  approved  March  2, 1907.  $15, 000. 00 
.luno  :M).   VMM,  amount  expended  durinj;  tiscal  year,  for  works  of 

Improvement l,931.()fS 


July  1.  1J)07.  l)alane<»  unexpended 13,00a34 


Amount  (estiniat(Hl)  re<|uired  for  completion  of  existing  project 1,000.00 

(See  Appendix  P  5.) 

6,  Indian  Kire7\  Floinda,,  hetween  Goat  Creek  and  Jupiter  Inlet, — 
Indian  River  is  a  narrow  sound  between  the  coast  andf  an  outlying 
fringe  of  islands.  Before  improvement  the  ruling  depth  was  2.5  "feet. 
The  tide  is  negligible. 

The  project  adopted  in  1891  provides  for  a  continuous  channel 
l>etween  (iroat  Creek  and  Jupiter  Iidet  5  feet  deep  at  mean  low  water 
and  at  least  75  fe(»t  wide  in  the  straight  reaches,  with  as  much  greater 
width  as  mav  be  required  in  the  turns.     The  estimated  cost  is  $14,000. 

The  total 'expenditure  up  to  June  30,  1907,  was  $:^r),686.86.  As  a 
result  there  is  now  a  channel  nowhere  less  than  50  feet  wide  and  5  feet 
deep  lK»twe(Mi  (ioat  Creek  and  Jupiter  Inlet.  The  project  is  80  per 
cent  completed. 

The  improvement  has  had  no  effect  upon  freight  rates. 

It  is  expected  that  the  available  balance  will  be  applied  to  work  of 
dredging  in  continuation  (^f  the  project  and  for  maintenance. 

The  commerce  of  Indian  Kiver  is  small.  Xo  statistics  are  available 
for  1900.  The  waterwav  is  used  onlv  bv  launches,  small  local 
steamers,  and  sailing  vessels. 

Vov  historv,  description,  and  project  see  Report  of  Chief  of  Engi- 
neers for  IsiM),  pages  1318-13*20;  for  1905,  page  1299;  1906,  page 
\±>(), 

'^Tonnaye  by  years,— IWi.  00,593:    1902,  91,875. 

July  1.  IIXh;.  bnlanee  unexpended..  $2,218.38 

Amount  apprni>ri«t(Hl  by  river  and  harbor  act  approved  March  2, 1907.     9, 000. 00 

11. 2ia  38 

June  .'M>.  19<>7,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      - .--  1,890.62 


July  I.  1907,  balamv  unex|>ended 9.327.76 

(See  Appendix  P  6.) 

7.  BUcayne  Bay,  Florida, — Befoi'c  improvement,  Biscayne  Bay 
was  navigable  for  l)oats  drawing  less  than  3  feet  of  water.  There 
was  a  channel,  excavated  at  j)rivate  exjx^nse,  lti.5  miles  long  with  a 
least  depth  of  10.5  feet,  from  Miami  to  tlie  Atlantic  Ocean  near  Cape 
Florida.     The  tidal  range  in  tlie  bay  is  about  1  foot. 

The  river  and  liarlK)r  act  of  June  13,  100*2,  adopted  in  part  a  plan 
proposed  by  a  Board  of  Engineer  officers  appointed  in  accordance 
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with  a  provision  in  the  river  and  harbor  act  of  March  3, 1899.  This 
plan  contemplated  a  channel  18  feet  deep  from  the  wharves  at  Miami 
to  the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about  4,000 
feet  north  of  Norris  Cut,  and  a  refuge  basin  of  same  depth,  1,200 
feet  long  and  400  feet  wide,  in  some  suitable  place,  this  channel  to  be 
protected  by  one  or  two  jetties,  as  might  be  found  necessary.  The 
estimated  cost  of  the  entire  improvement  was  $1,493,743.  (See  H. 
Doc.  No.  662,  56th  Cong.,  1st  sess.)  The  act  of  1902  appropriated 
and  authorized  an  expenditure  of  $300,000  for  part  of  this  work,  and 
provided  that  the  Florida  East  Coast  Railway  Company  should  con- 
struct, at  its  own  expense,  a  basin  1,600  feet  long  and  500  feet  wide 
adjacent  to  the  wharves  at  Miami  and  the  channel  from  said  basin 
to  the  east  side  of  the  proposed  refuge  basin  on  the  east  side  of  the 
bay;  that  the  amounts  appropriated  and  authorized  by  Congress 
should  be  expended  in  constructing  and  protecting  the  portion  of  the 
channel  extending  to  the  sea  from  the  terminus  of  the  channel  to  be 
constructed  by  the  railway  company,  of  such  approximately  uniform 
depth  and  of  such  width  as  would  best  serve  the  interest  of  naviga- 
tion and  as  could  be  constructed  with  the  funds  appropriated  and 
authorized.  The  act  further  provided  that  before  any  part  of  the 
appropriation  should  be  expended  the  said  railway  companv  should 
enter  into  a  contract  with  the  United  States  for  the  performance 
of  its  part  of  the  work.  The  act  authorized  work  by  continuing 
contract. 

The  act  of  March  2,  1907,  modified  the  project  by  prescribing  a 
width  of  100  feet  for  the  dredged  channel,  and  by  providing  for  a 
jetty  on  the  southern  side  of  the  entrance.  The  total  estimated  cost 
of  the  work  authorized  by  Congress  is  $546,000,  of  which  $146,000 
remains  to  be  appropriated  under  contract  authorization  of  1907. 

The  total  expenditure  up  to  June  30,  1907,  was  $207,643.98,  of 
which  $9,759.17  was  for  emergency  work  of  shore  revetment.  As  a 
result  there  is  now  a  depth  of  10  feet  across  the  bay  and  the  northern 
jetty  is  completed. 

It  is  expected  that  the  available  balance  and  the  additional  amount 
provided  for  by  the  act  of  March  2,  1907,  will  be  applied  to  work  of 
dredging  in  completion  of  the  project,  extending  the  north  break- 
water, and  building  a  breakwater  on  the  southern  side  of  the  entrance. 

The  project  is  about  36  per  cent  completed. 

In  view  of  the  probable  completion  of  a  deep-water  channel  in 
the  near  future,  a  schooner  line  has  been  established  between  Miami 
and  New  York,  which  carries  freight  at  considerably  lower  rates 
than  are  charged  bv  the  railroad. 

A  description  ox  the  bav,  with  report  and  recommendations  of  a 
Board  of  omcers,  may  be  round  in  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1986  to  2013.  (See  also  Report  for  1905,  pp.  1300- 
1302.) 

The  commerce  of  Biscayne  Bay  is  in  cattle,  fertilizers,  lumber, 
fruits,  vegetables,  grain,  and  general  merchandise.  Estimated  value 
for  1906,  $1,100,000. 

Tonnage  by  years:  1899,  18,089;  1902,  8,390;  1903,  13,819;  1904, 
16,788 ;  1905,  40,700 ;  1906,  56,405. 
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July  1,  1906,  balance  unexpended $113,70e.20 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  100, 000.  00 

213,  706.  29 
June  IM),  1907,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $11,174.79 

For  maintenance  of  improvement 175.00 

Balance  deiwsited,  emergencies  in  river  amd  harbor 

works 240.83 

11, 590.  «2 


July  1,  1907,  balance  unexpended 202,115.67 

.Inly  1,  1007,  outstanding  liabilities 12,579.51 


July  1.  1907,  balance  available 189,636.16 


July  1,  1907,  amount  covered  by  uncompleted  contracts 80,107.47 

Amount  (estimated)  rtMiuired  for  completion  of  existing  project 146,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
liXJO,  for  works  of  Improvement,  in  addition  to  the  balance  unex- 
I)ended  July  1,  1907 146,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  P  7.) 

*V.  Harbor  at  Key  West^  Fla.^  and  entrance  thereto. — The  entrance 
referred  to  is  the  northwest  channel.  \Miile  Key  West  Harbor 
accommodates  vessels  drawing  about  27  feet,  the  ruling  depth  over 
the  northwest  bar,  before  improvement,  was  10.5  feet  at  mean  low 
w^ater.     The  main  tidal  range  is  2.6  feet. 

The  project  adopted  in  1889  contemplated  a  channel  17  feet  deep 
at  mean  low  water.  This  was  to  be  secured  by  building  two  stone 
jetties,  one  to  the  northeast  and  one  to  the  west  of  the  channel, 
converging  toward  the  bar,  and  by  dredging,  if  necessary.  The  esti- 
mated cost  of  the  east  jetty  was  $500,000.  No  estimate  was  made  of 
the  entire  project. 

The  act  of  March  2,  1907,  modified  the  project  by  authorizing  con- 
tinuance of  work  on  the  existing  jetties,  or  the  building  of  training 
walls,  in  the  discretion  of  the  Secretarv  of  War. 

The  total  expenditure  to  June  eSO,  1907,  was  $513,509.80,  of  which 
$2,500  was  for  survey,  $360,000  for  work  on  jetties,  $70,989.18  for 
work  of  dredging,  and  $80,000  for  construction  of  a  seagoing  suction 
dredge.  As  a  result,  the  east  jetty  is  about  50  per  cent  completed 
and  the  west  jetty  about  20  per  cent,  the  seagoing  suction  dredge  is 
completed,  and  a  channel  has  been  dredged  having  a  least  depm  of 
17  feet  at  mean  low  water  over  the  northwest  bar  and  a  width  of  100 
feet.  The  maximum  draft  that  could  be  carried  on  June  30,  1907, 
was  15.5  feet  at  mean  low  water. 

It  is  proposed  to  apply  the  available  balance  to  dredging  and  to 
work  on  jetties  or  training  walls,  as  mav  be  decided  by  the  Secretary 
of  War. 

The  existence  of  the  northwest  channel  has  an  important  effect 
upon  freight  rates  between  Key  West  and  Tampa.  Tnere  has  be«n 
no  perceptible  change  on  account  of  the  work  of  aeepening. 

The  commerce  is  chiefly  in  cattle,  fertilizers,  tobacco,  sponges,  and 
general  merchandise.     The  estimated  value  for  1905  is  $6,536,335. 
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Commercial  statistics  for  the  past  year  are  not  at  present  available. 

Tonnage  by  years:  1898,  72,968;  1899,  130,713;  1900,  30,594;  1901, 
18,863 ;  1902,  14,146 ;  1903,  134,043 ;  1904,  174,305 ;  1905,  132,774. 

For  further  information  see  Report  of  Chief  of  Engineers  for  1896, 
pages  1325-1327;  for  1898,  page  1371;  for  1900,  page  1983;  for  1904, 
page  1738 ;  for  1905,  page  1302 ;   for  1906,  page  1223. 

July  1,  1906,  balance  unexi)euded $10,572.77 

Amount  appropriated  by  river  and  harbor  act  approved   March  2, 1907_  200, 000.  00 

Money  value  proi)erty  lost  by  employee 51.87 

Refundment  of  overpayment  paid  prior  to  July  1,  1906 .  10 

210,  624.  74 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $11,560.45 

By  Treasury  settlement  44497,   accounts  of   Major 

Sanford 20.62 

11,581.07 

July  1,  1907,  balance  unexpended 199,043.67 

July  1,  1907,  outstanding  liabilities 324.08 

July  1,  1907,  balance  available 198,719.59 

Amount  (estimated)  required  for  completion  of  existing  project Unknown. 

(See  Appendix  P  8.) 

0.  Kissimmee  River^  Florida, — Before  improvement  the  Kissimmee 
River  was  tortuous,  shallow,  and  obstructed  by  snags  and  over- 
hanging trees.  At  ordinary  stages  the  least  depth  was  about  2  feet, 
and  in  dry  seasons  navigation  was  altogether  suspended.  Canals 
had  been  made  through  some  of  the  worst  bends  by  private  enterprise. 

The  project,  adopted  June  13,  1902,  provided  for  a  channel  30 
to  60  feet  wide  and  3  feet  deep  at  ordinary  low-water  stages  in  the 
Kissimmee  River  (including  the  connecting  canals  and  lakes)  from 
the  town  of  Kissimmee  to  Fort  Bassinger,  and  for  a  channel  25  feet 
wide  and  3  feet  deep  in  Istokpoga  Creek.  The  estimated  cost  of 
the  improvement  was  $24,220.90. 

The  amount  expended  upon  the  work  of  the  existing  project  to 
June  30,  1907,  was  $16,264.30,  of  which  $1,258  was  for  maintenance. 

As  a  result  there  is  a  channel  3  feet  deep  for  30  miles  south  from 
the  head  of  navigation,  and  the  project  is  67  per  cent  completed. 

The  maximum  draft  that  can  be  carried  at  ordinary  low-water 
stage  is  15  inches.  The  annual  variation  of  level  of  water  surface 
is  about  4  feet. 

The  town  of  Kissimmee  is  at  the  head  of  navigation.  The  entire 
route  from  Kissimmee  to  Fort  Bassinger,  99^  miles,  is  navigable. 

The  commerce  of  Kissimmee  River  is  in  lumber,  cattle,  fish,  naval 
stores,  fruits,  vegetables,  and  general  merchandise.  The  value  of 
the  commerce  for  the  year  1906  was  $310,303. 

Tonnage  by  years:  1901,  3,670;  1902,  9,655;  1903,  10,652;  1904, 
2,863;  1905,  9,911;  1906,  10,111. 

The  project  has  lowered  freight  rates  by  enabling  the  steamboats 
to  run  more  months  in  a  year  than  they  did  formerly.  Freight  is 
hauled  by  wagons  when  steamboats  are  not  running,  as  there  are  no 
railroads  in  the  vicinitv. 

For  reference  to  examination  and  survey,  see  page  289,  Report 
of  the  Chief  of  Engineers  for  1904. 
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It  is  proposed  to  apply  the  available  balance  to  dredging,  bulk- 
heading,  and  removal  of  obstructions  in  order  to  extend  the  3-foot 
channel  to  Fort  Bassinger,  and  to  dredge  shoal  places  and  trim  over- 
hanging trees  in  Istokpoga  Creek. 

The  work  proposed  is  partly  for  extension  of  benefits  and  partly 
to  make  the  improvement  available. 

July  1,  190C,  balance  unexpended $&L  53 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  12,  221.  00 

12,  315.  53 

June  80.  1907,  amount  exi)ondeil  during  fiscal  yoar: 

For  works  of  improvement $815.92 

For  maintenance  of  improvement 543.00 

1,35a  92 

July  1.  VM)1,  balance  unexpended 10.956.6! 

July  1,  1007.  outstanding  liabilities 1,972.87 

July  1,  1907,  balance  available 8,983.74 

(See  Appendix  P  9.) 

10.  Orange  Rivev^  Charlotte  Harbor^  and  Caloosahatchee  Kiver^ 
Florida, — These  works  were  consolidated  by  the  act  of  June  13, 
1902. 

{a)  Orange  River, — Before  improvement  the  least  depth  was  2.5 
feet  at  mean  low  water,  and  the  channel  was  obstructed  by  snags 
and  overhanging  trees. 

The  project,  adopted  June  13,  1902,  provides  for  a  channel  50  feet 
wide  and  4  feet  deep  at  mean  low  water  from  the  mouth  of  tiie  river 
to  the  head  of  navigation.    The  estimated  cost  was  $2,500. 

The  total  expenditure  up  to  June  30,  1907,  was  $3,000,  of  which 
$1,000  was  for  work  of  maintenance. 

The  project  was  completed  in  1903,  but  dredging  and  snagging 
will  be  necessarv  from  time  to  time. 

There  is  now  a  navigable  channel  4  feet  deep  from  the  mouth  of 
the  river  to  the  head  of  navigation. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  4 
feet.  The  mean  rise  and  fall  of  tide  is  1  foot.  The  annual  varia- 
tion of  water  level  on  account  of  freshets  is  about  2  feet. 

The  head  of  navigation  is  the  iron  bridge  at  Buckingham,  5}  miles 
from  the  mouth  of  the  river. 

The  commerce  of  Orange  River  is  in  fruit,  vegetables,  fertilizers, 
lumber,  and  general  mercliandisi*.  The  value  of  the  commerce  for 
the  vear  190r»  was  $303,331. 

Tonnage  bv  vears:  1890,  1.250;  1902,  7,155;  1903,  8,555;  1904, 
3,099:  1905,  2,074;  1900,  0,258. 

The  fr(»ight  rates  are  practically  the  same  as  before  the  improve- 
ment was  made. 

For  reference  to  examination  and  survey,  see  page  291,  Report  of 
Chief  of  Engineers  for  1904. 

Amount  allotted  from  approprintlon  l)y  river  and  harbor  act  approved 

March  2.  1J)07 $1.00aOO 

July  1,  1907,  balance  unexpended--     1,000lOO 


<•• 
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(6)  Charlotte  Harbor  and  Caloosahatchee  River  from  Puntarasa  to 
Punta  Gorda. — This  project  was  completed  in  1903,  and  no  further 
work  is  proposed.    The  amount  expended  is  $106,000. 

((?)  Caloosahatchee  River  between  Puntarasa  and  Fort  Thomp- 
son,— Before  improvement  there  was  a  navigable  channel  with  a  least 
depth  of  5  feet  at  mean  low  water  from  Puntarasa  to  Fort  Myers,  and 
thence  with  a  least  depth  of  3.5  feet  to  Fort  Thompson.  Th^  upper 
river  was  obstructed  by  snags  and  overhanging  trees. 

The  project,  adopted  in  1882  and  modified  m  1886  and  1888,  pro- 
vided lor  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water 
from  the  mouth  to  Fort  Myers,  for  a  channel  4  feet  deep  at  mean  low 
water  across  the  shoal  at  Beautiful  Island,  and  for  snagging  and 
cutting  trees  on  the  upper  river. 

The  project  was  completed  in  1901,  at  a  total  cost  of  $33,600;  the 
results  contemplated  were  obtained. 

Since  that  time  $5,836.10  has  been  expended  in  work  of  mainte- 
nance. As  a  result  there  is  a  channel  4  feet  deep  from  Fort  Myers  to 
Fort  Thompson. 

This  channel  is  at  present  obstructed  by  snags  and  overhanging 
trees. 

The  maximum  draft  that  could  be  carried  on  June  30,  1907,  was 
7  feet  from  the  river  entrance  to  Fort  Myers  and  thence  4  feet  to  Fort 
Thompson.  The  mean  rise  and  fall  of  tide  at  the  river  entrance  is 
1.6  feet.  During  freshets  the  water  level  in  the  upper  reaches  of  the 
liver  rises  considerably.  The  head  of  navigation  is  Fort  Thompson. 
The  navigable  portion  of  the  river  from  the  mouth  to  Fort  Thompson 
is  59.5  miles  long. 

The  commerce  of  Caloosahatchee  River  is  in  fruits,  vegetables,  lum- 
ber, and  general  merchandise.  The  value  of  the  conmierce  for  the 
vear  1906  was  $2,146,400. 

Tonnage  by  years:  1899,  33,101;  1900,  22,737;  1902,  27,895;  1903, 
27,576 ;  1904,  12,255 ;  1905,  9,577 ;  1906,  22,265. 

The  constant  influx  of  settlers  and  the  rapid  increase  of  cultivated 
acreage  is  partly  if  not  wholly  attributable  to  the  improvement  of  the 
river. 

No  change  in  the  nature  of  the  commerce  has  resulted  from  the 
improvement.  The  freight  rates  are  practically  the  same  as  before 
the  improvement  was  made. 

Eeference  to  report  on  examination  ordered  by  the  river  and  harbor 
act  of  March  3, 1905,  will  be  found  on  page  332  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1906. 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 $2,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 336. 10 

July  1,  1907,  balance  unexpended 1,663.90 

July  1,  1907,  outstanding  liabilities 917.81 

July  1.  1907,  balance  available 746.09 

ENo  1907 22 
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CX)NHOLI  DATED. 

Amount  approprlntwl  liy  river  and  harlwr  act  approved  March  2,  1907-  $3, 000. 00 

June  31).  1JK)7,  anunint  exi)endeil  during  fiscal  year,  for  maintenance 

of  improvement 336.  10 

t  

July  1.  1007,  imlancc  unex|>endcd 2,603.90 

July  1,  1007.  outstanding  liabilities 917.81 

July  1,  1907.  Imlnnce  available 1,  746.  09 

(wSee  Appendix  P  10.) 

//.  Sarasota  Kay^  Florida. — Before  improvement  there  was  a  nav- 
igable channel  in  Sarasota  Bay  with  least  depth  of  5  feet  at  mean  low 
water,  except  at  two  shoals,  where  the  depths  were  4.3  and  «3.6  feet, 
respectively.  Little  Sarasota  Bay  had  a  channel  with  a  least  depth 
of  1.2  feet  at  mean  low  water,  except  at  one  shoal  which  was  bare  at 
low  water. 

The  project,  adopted  in  1889,  provides  for  a  channel  100  feet  wide 
and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Sarasota  at  an 
estimated  cost  of  $17,500. 

The  sum  of  $10,000  had  been  expended  under  this  project  when  it 
was  modified  (in  1890)  to  include  a  channel  75  feet  wide  and  3  feet 
deep  in  Little  Sarasota  Bay  from  Sarasota  to  Caseys  Pass.  The  esti- 
mated cost  of  completion  of  the  entire  project  was  $45,000,  making  a 
total  estimate  of  $55,000. 

The  river  and  harbor  act  of  March  2,  1907,  provides  for  continuing 
improvement  from  Tampa  Bay  to  Venice,  $22,500.  Venice  is  about  2 
miles  southeasterly  from  Caseys  Pass.  Ko  survey  of  the  intervening 
waters  has  ever  l)een  made.  The  addition  of  this  work  necessitates  an 
increases  of  $15,000  in  the  estimated  cost  of  the  project. 

The  total  expenditure  up  to  June  30,  1907,  was  $36,304.42,  of  which 
$8,714.00  was  tor  work  of  maintenance. 

The  project,  as  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  is  about  42  per  cent  com[)leted. 

As  a  result  there  is  a  channel  50  feet  wide,  5  feet  deep  at  mean  low 
water,  from  Tampa  Bay  to  Sarasota,  and  thence  3  feet  deep  to  Black- 
burns  Point. 

The  maximum  draft  that  could  be  carried  on  June  30,  1906,  was  5 
feet  to  Sarasota  and  3  feet  to  the  southerly  end  of  the  dredged  cut 
near  Blackburns  Point.  Mean  rise  and  fall  of  the  tide  is  1.5  feet. 
The  navigable  channel  from  the  northerly  entrance  to  Blackburns 
Point  is  33^  miles  long. 

The  commerce  of  Sarasota  Bay  is  in  fruits,  vegetables,  fish,  naval 
stores,  lumliei*,  and  general  merchandise.  The  value  of  the  commerce 
for  the  year  1900  was  $C»41,045. 

Tonnage  bv  vears:  1899,  9,424;  1902,  4,313;  1903,  4,755;  1904, 
25,479;  1905,  8,550;  1900,  12,010. 

The  freight  rates  have  been  lowered  25  to  50  per  cent,  depending 
on  freight  clas<^ification.  since  the  improvement  was  undertaken. 

For  reference  to  examination  and  survey  see  page  293,  Report  of 
Chief  of  Engineers  for  1904. 
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July  1,  1906,  balance  unexpended $4,902.91 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  22,  500. 00 
Receipts  from  sales 40.75 

27,  443.  m 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $3,804.42 

For  maintenance  of  improvement 4,902.91 

8,707.33 

July  1,  1907,  balance  unexpended 18,736.33 

July  1,  1907,  outstanding  liabilities 2,489.64 

July  1,  1907,  balance  available 16,246.69 

Amount  (estimated)  required  for  completion  of  existing  project 15,000.00 

(See  Appendix  P  11.) 

J2.  Manatee  River^  Florida. — Before  improvement,  there  was  a 
least  depth  of  9  feet  at  mean  low  water  over  the  bar  at  the  river 
mouth ;  thence  to  Palmetto  the  least  depth  was  about  6  feet ;  thence 
to  Bradentown  about  3  feet;  thence  to  EUenton  7  feet;  thence  to 
Rocky  Bluff  6  feet;  thence  to  Rye  IJ  feet. 

The  first  project,  adopted  in  1882,  contemplated  a  channel  100  feet 
wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw 
and  McNeills  points,  a  distance  of  4  miles.  This  was  changed  in  1886 
so  as  to  provide  for  a  channel  100  feet  wide  and  8  feet  deep  from 
Tampa  Bay  to  Manatee,  a  distance  of  9  miles. 

The  total  expenditure  under  this  project  was  $34,000. 

In  1892  a  new  project  w  as  adopted,  reverting  to  the  original  plan 
of  a  channel  13  feet  deep  and  100  feet  wide  to  Shaw  and  McNeills 
points.  The  estimated  cost  was  $39,000.  The  sum  of  $12,000  was 
expended  under  this  project. 

As  a  result  of  work  under  all  these  projects,  a  channel  was  obtained 
100  feet  wide  and  9  feet  deep  to  Bradentown,  thence  8  feet  deep  to 
Manatee. 

In  1897  a  project  was  adopted  for  a  cut-off  to  Terraceia  Bay,  at  an 
estimated  cost  of  $20,000.  This  was  completed  to  a  width  of  100 
feet  and  a  depth  of  6  feet  at  mean  low  water,  for  a  total  expenditure 
of  $13,342. 

The  present  project,  adopted  March  3,  1905,  provides  for  a  channel 
100  feet  wide  and  9  feet  deep  from  McNeills  Point  to  Rocky  Bluff, 
and  a  channel  75  feet  wide  and  4  feet  deep  from  Rocky  Bluff  to  Rve. 
The  estimated  cost  is  $53,710. 

The  total  expenditure  on  the  present  project  up  to  June  30,  1907, 
was  $11,829.04.  There  is  now^  a  channel  100  feet  wide  and  7  feet  deep 
at  mean  low  water  as  far  as  Rocky  Bluff,  thence  75  feet  wide  and  4 
feet  deep  to  Rye. 

A  maximum  draft  of  9  feet  at  mean  low  water  could  be  carried  to 
Bradentown,  8  feet  to  Ellenton,  7  feet  to  Rocky  Bluff,  and  4  feet  to 
Rye,  on  June  30,  1906,  and  6  feet  through  Terraceia  Cut-off. 

Mean  rise  and  fall  of  tides  at  Manatee  River  entrance  is  1.6  feet. 
The  annual  variation  of  water  surface  in  the  upper  river  on  account 
of  freshets  is  about  3  feet. 

The  head  of  navigation  is  Rye,  and  length  of  the  navigable  channel 
is  20  miles. 
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The  commerce  of  the  river  is  in  fruits,  vegetables,  fuller's  earth, 
lumber,  naval  stores,  and  general  merchandise.  The  value  of  the 
commerce  for  the  year  1906  was  $3,071,541. 

Tonnage  by  years:  1898,  23,800;  1899,  43,542;  1900,  55,162;  1902, 
34,495;   1903,44,367;   1904,46,517;   1905,49,644;   1906,88,153. 

Freight  rates  have  not  materially  changed  as  a  result  of  the 
improvement. 

For  report  of  examination  and  survev  made  in  1902,  see  pages 
1749-1756,  Report  of  Chief  of  Engineers ^for  1904. 

It  is  proposed  to  apply  the  available  balance  to  dredgmg  in  order 
to  complete  the  project,  and  to  maintenance. 

The  present  project  was  30  per  cent  completed  on  June  30,  1907. 

The  work  proposed  will  be  partly  for  extension  of  benefits  and 
partly  to  keep  the  improvement  available. . 

July  1.  lOOG,  balance  unexpended |1231. 17 

Amount  appropriated  by  river  ami  barbor  act  approved  March  2, 1907.  70, 710. 00 

70.  941. 17 
June  HO.  1907.  amount  exi)ended  during;  fiscal  year,  for  works  of  im- 
provement  .     2,051.41 

July  1,  1907.  balance  unexpendeil 68,889.76 

July  1,  1907.  outstanding  liabilities 420.77 

July  1.  1907.  balance  available 08,468.99 

(See  Appendix  P  12.) 

13.  Tampa  Bay^  Florida. — Before  improvement  the  least  depth 
l>etween  the  Gulf  of  Mexico  and  Port  Tampa  was  13  feet. 

The  first  project,  adopted  August  11,  1888,  contemplated  a  channel 
200  feet  wide  and  20  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
Old  Tampa  Bay.  The  estimated  cost  was  $63,000.  Prior  to  this 
work  was  carried  on  in  connection  with  improvement  of  Hillsboro 

The  total  expenditure  under  this  project  was  $50,000. 

A  new  project  was  adopted  March  3,  fSOO.  It  provided  for  a  chan- 
nel 27  feet  deep  at  mean  low  water  from  the  Gulf  of  Mexico  to  Port 
Tampa,  500  feet  wide  across  the  bar  and  300  feet  wide  in  bay,  a  chan- 
nel of  full  width  and  24  feet  deep  to  be  first  secured,  and  sub- 
sequently deepened.     The  estimated  cost  was  $750,000. 

The  total  expenditure  under  this  project  was  $345,045.80.  As  a 
result  a  channel  was  formed  128  to  300  feet  wide,  with  a  least  depth 
of  24  feet  at  mean  low  water. 

The  project  was  modified  March  3,  1005,  by  reducing  the  proposed 
depth  to  26  feet  and  by  providing  that  no  expenditure  3iould  be  made 
until  the  owners  of  the  terminals  at  Tampa  Bay  should  by  valid  con- 
tract agree  that  the  wharfage  charges  at  such  terminals  should  be  sub- 
mitted for  approval  to  the  Secretary  of  War.  A  schedule  of  such 
charges  was  approved  by  the  Secretary  of  War  on  October  26,  1906. 

The  amount  expended  under  the  revised  project  to  June  30,  1907, 
was  $35,767.73,  including  contingent  expenses  and  completion  of  the 
I^.  S.  (Iredffe  Kcij  Went, 

The  mouified  project  is  8  per  cent  completed. 

The  maximum  draft  that  can  Ije  carried  at  mean  low  water  is  24 
feet.  Mean  rise  and  fall  of  tide  at  Tampa  Bay  entrance  is  1.5  feet 
and  at  Port  Tampa  2  feet. 
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The  head  of  navigation  for  24-foot  draft  is  Port  Tampa,  35  miles 
from  deep  water  in  the  Gulf  of  Mexico. 

The  commerce  is  in  phosphate,  lumber,  coal,  crude  petroleum, 
tobacco,  grain,  and  general  merchandise.  The  value  of  commerce  for 
the  year  1906  was  $30,551,511. 

Tonnage  by  years:  1896,  276,638;  1898,  236,136;  1899,  238,305; 
1900,  350,761;  1901,  416,503;  1902,  462,703;  1903,  435,867;  1904, 
591,181:  1905,604,131;  1906,838,378. 

The  freight  rates  have  been  lowered  20  per  cent  on  phosphate  ship- 
ments since  the  improvement  was  undertaken. 

It  is  proposed  to  expend  the  available  balance  in  dredging.  The 
proposed  work  is  for  extension  of  benefits. 

For  report  of  examination  and  survey  of  Tampa  Bay  see  Report  of 
Chief  of  Engineers  for  1897,  page  1596  et  seq. 

July  1,  1906,  balance  unexpended $261,134.00 

Receipts  from  sales .95 

261, 134.  05 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       31, 934.  77 

July  1,  1907,  balance  unexpended 229,200.18 

July  1,  1907,  outstanding  liabilities 2.911.11 

July  1,  1907,  balance  available 226,289.07 

(See  Appendix  P  13.) 

H.  HilUhoro  Bay^  Florida, — Before  improvement  the  channel  from 
deep  water  in  Hillsboro  Bav  to  the  city  of  Tampa  was  narrow  and 
tortuous,  with  least  depth  or  about  4  feet  at  mean  low  water. 

The  first  project,  adopted  in  1880,  provided  for  a  channel  9  feet 
deep  at  mean  low  water,  150  feet  wide  in  the  bay  and  200  feet  wide 
in  Hillsboro  River.  In  1888  the  proposed  depth  was  reduced  to  8 
feet.  This  project  was  practically  completed  in  1893,  at  a  cost  of 
$80,000. 

A  second  project,  adopted  March  3,  1899,  contemplated  a  channel 
12  feet  deep  at  mean  low  water,  150  feet  wide  in  the  bay  and  200  feet 
wide  in  the  river,  from  the  12-foot  contour  in  the  bay  to  a  point  100 
feet  south  of  the  Lafayette  Street  Bridge  in  Hillsboro  River.  The 
estimated  cost  was  $300,000.  The  total  expenditure  under  this  proj- 
ect was  $275,000.  The  project  was  completed,  except  that  the  width 
in  the  river  was  only  100  feet  and  a  small  part  oi  the  bay  channel 
was  not  of  full  width. 

The  present  project  was  adopted  March  3,  1905.  It  contemplates 
a  channel  20  feet  deep  at  mean  low  water  and  150  feet  wide  from 
the  lower  bay  to  the  mouth  of  Hillsboro  River,  with  a  turning  basin 
at  the  inner  end  450  feet  wide  and  1,050  feet  long.  The  estimated 
cost  is  $448,350.  .  ^ 

The  total  expenditure  up  to  June  30,  1907,  under  this  project  was 
$299,990.05. 

The  project  is  88  per  cent  completed. 

The  turning  basin  is  finished  except  for  a  small  quantity  of  rock  in 
the  upper  end,  and  37,335  feet  of  the  channel  was  completed. 

The  maximum  draft  that  can  be  carried  through  Hillsboro  Bay  to 
the  head  of  navigation  is  12  feet  at  mean  low  water. 
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Mean  rise  and  fall  of  the  tide  is  2.2  feet. 

The  commerce  of  Hillsboro  Bay  is  in  fruits,  vegetables,  lumber, 
coal,  cattle,  fish,  naval  stores,  fertilizers,  fuller's  earth,  tobacco,  and 
general  merchandise.  The  value  of  the  commerce  for  the  year  1906 
was  $18,857,177. 

Tonnage,  by  years:  1898,  32,070;  1899,  87,740;  1900,  96,029;  1901, 
131,208;  1902,  169,844;  1903,  228,252;  1904,  274,399;  1905,  307,460; 
1906,  450,056. 

The  freight  rates  by  water  have  been  lowered  about  25  per  cent 
since  the  improvement  was  undertaken. 

For  reference  to  examination  and  survey  see  page  295  of  Report  of 
Chief  of  Engineers  for  1904. 

It  is  proposed  to  expend  the  available  balance  for  completion  of  the 
project. 

July  1.  190(>,  balance  unexpended $357,440.41 

Receipts  from  sales 2.90 

357, 443.  31 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement 209,065.72 

July  1.  1907,  balance  unexpended 148,377.59 

July  1,  1907,  outstanding  liabilities 25,974.98 

July  1,   1907.  balance  available 122,402.61 

July  1,  1907,  amount  covered  by  uncompleted  contracts 54,494.29 

(See  Appendix  P  14.) 

15.  Crystal.,  Anclotr^  and  Svwanee  rivers^  Florida. — These  works 
were  consolidated  by  the  act  of  June  13,  1902,  and  included  Manatee 
and  Withlacoochee  rivers.  The  river  and  harbor  act  of  March  3, 1905, 
made  separate  provision  for  Manatee  River,  and  the  act  of  March 
2,  1907,  made  separate  provision  for  Withlacoochee  River. 

{a)  Crystid  liiver, — I^efore  improvement  the  channel  from  the 
Gulf  of  Mexico  to  the  town  of  Crystal  River  was  tortuous  and  shal- 
low, the  least  depth  being  2.7  feet  at  mean  low  water.  The  entrance 
to  the  river  was  obstructed  bv  reefs  and  sand  bars. 

The  project,  adopted  June  13,  1902,  contemplates  a  channel  60 
feet  wide  and  C  feet  deep  at  mean  low  water  from  the  Gulf  to  the 
town  of  Crvstal  River.     The  estimated  cost  is  $84,047.46. 

The  totaf  expenditure  to  June  30, 1907,  was  $22,700,  of  which  $2,700 
was  f(»r  completion  of  the  dredge  Floi^ida. 

The  project  was  completed  on  December  6,  1906. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  6 
feet.     Mean  rise  and  fall  of  the  tide  is  2.3  feet. 

The  town  of  Crystal  River  is  at  the  head  of  navigation,  and  the 
length  of  the  navigable  channel  is  9  miles. 

The  commerce  of  Crvstal  River  is  in  lumber,  pencil  cedar,  oysters, 
fish,  and  general  nuTchandise.  The  value  of  tlie  commerce  for  the 
vear  100()  was  $159,170. 

Tonnage,  bv  vears:  1902,  1,785;  1903,  725;  1904,  6,875;  1905, 
7,474;   19()(),  8,291. 

The  fn^ight  rates  have  l)een  lowered  10  \\qy  cent  since  the  improve- 
ment was  undertaken. 

For  reference  to  examination  and  survey  see  page  296  of  Report 
of  Chief  of  Engineers  for  1904. 
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It  is  proposed  to  expend  the  available  balance  in  maintenance. 

July  1.  1906,  balance  unexpended $14,636.22 

Amount  deposited,  rent  of  dredge  Florida 206.72 

14, 842. 94 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       12,  336.  22 

July  1,  1907,  balance  unexpended 2,506.72 

July  1,  1907,  outstanding  liabilities 640.00 

July  1,  1907,  balance  available 1,866.72 

(b)  Anclote  River ^  Florida, — Before  improvement  the  channel 
below  Tarpon  Springs  was  narrow  and  tortuous,  and  obstructed  by 
shoals.     The  least  mean  low  water  depth  was  2  feet. 

The  project,  adopted  March  3,  1899,  contemplates  a  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  Anclote  anchorage 
to  Sponge  Harbor  and  thence  4  feet  deep  at  mean  low  w^ater  to  the 
county  bridge  at  Tarpon  Springs.     The  estimated  cost  was  $51,500. 

The  total  expenditure  to  June  30,  1907,  was  $20,000.  There  is 
now  a  channel  6  feet  deep  and  50  feet  to  100  feet  wide  from  Anclote 
anchorage  to  Sponge  Harbor,  and  a  channel  50  feet  wide  and  4  feet 
deep  from  Sponge  Harbor  to  the  bridge  at  Tarpon  Springs. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  6 
feet  from  Anclote  anchorage  to  Sponge  Harbor  and  thence  4  feet  to 
the  county  bridge  at  Tarpon  Springs. 

The  mean  rise  and  fall  of  tide  at  Anclote  River  entrance  is  2  feet. 
The  head  of  navigation  is  the  county  bridge  at  Tarpon  Springs.  The 
length  of  the  navigable  channel  is  5  miles. 

The  commerce  of  Anclote  River  is  in  sponges,  lumber,  naval  stores, 
and  general  merchandise. 

Tonnage,  by  years:  1899,  1,441;  1900,  1,000;  1903,  2,138;  1904, 
8,310;  1905,  3i,050.     No  statistics  are  available  for  1906. 

The  freight  rates  have  been  lowered  about  20  per  cent. 

It  is  proposed  to  expend  the  available  funds  in  dredging  in  con- 
tinuation of  the  improvement. 

The  project  was  39  per  cent  completed  at  end  of  the  fiscal  year. 

For  reference  to  examination  and  survey  see  page  297  of  Report 
of  Chief  of  Engineers  for  1904. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 $17,000.00 

July  1.  1007,  balance  unexpended 17,000.00 

July  1,  1907,  outstanding  liabilities 1,100.00 

July  1,  1907,  balance  available 15,900.00 

Amount  (estimated)  required  for  completion  of  existing  project 14,500.00 

(c)  Suwanee  River ^  Florida, — Before  improvement  the  channel  in 
the  Suwanee  River  was  narrow  and  tortuous,  and  obstructed  by  a  bar 
at  the  entrance  and  by  bowlders,  soft  rock  shoals,  snags,  and  over- 
hanging trees.  The  least  depth  at  mean  low-water  stage  was  15 
inches. 

The  project,  adopted  in  1879,  provides  for  a  channel  150  feet  wide 
and  5  feet  deep  from  the  mouth  to  Rollands  Bluff  (75  miles)  and 
thence  60  feet  wide  and  4  feet  deep  to  EUaville  (60  miles).    This  is 
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to  be  secured  by  dredging,  building  wing  dams,  and  snagging.  The 
estimated  cost  is  $65,158. 

The  total  expenditure  up  to  June  30,  1907,  was  $67,836.90,  of  which 
$8,378.76  was  for  maintenance. 

The  project  was  92  per  cent  completed  on  June  30, 1907. 

As  a  result  there  is  now  a  channel  5.8  feet  deep  at  mean  low  water 
and  50  feet  wide  from  the  Gulf  of  Mexico  to  a  distance  of  one-half 
mile  above  the  mouth  of  the  river,  and  thence  to  Hollands  Bluff  a 
channel  5  feet  deep  at  mean  low  water  and  100  feet  wide.  From  Bol- 
lands  Bluff  to  Beesons  shoal,  2^  miles  below  Ellaville,  there  is  a  chan- 
nel 4  feet  deep  at  mean  low  water  and  varying  from  30  to  100  feet  in 
width. 

The  maximum  draft  that  can  be  carried  at  the  river  entrance  is 
about  4  feet. 

Mean  rise  and  fall  of  tide  at  Suwanee  River  entrance  is  2.4  feet. 
The  annual  variation  of  the  water  surface  in  upper  river  on  account 
of  freshets  is  about  5  feet. 

The  village  of  Ellaville  is  at  the  head  of  navigation.  Length  of 
the  navigable  channel  is  135  miles. 

The  commerce  of  Suwanee  River  is  in  lumber,  naval  stores,  and 
general  merchandise.  The  value  of  the  commerce  for  the  year  1904 
was  $468,557. 

Tonnage,  by  years :  1898,106,346;  1899,76,878;  1904,7,658. 

The  commercial  statistics  for  the  calendar  year  1906  are  not 
available. 

The  improvement  has  had  no  effect  on  freight  rates.  Only  three 
steamers  now  operate  on  the  river  occasionally. 

It  is  proposed  to  expend  the  available  funds  in  dredging. 

The  proposed  work  is  for  extension  of  benefits. 

July  1,  1900,  balance  unexpended $8,278.76 

Amount  allotted  from   appropriation  by  river  and   harbor  act  ap- 
proved March  2,  1907 8.000.00 

16, 278.  76 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 8.378.  76 

July  1,  1907.  balance  unexpended 7.900.00 

CONSOLIDATED. 

July  1,  1906,  balance  unexi)ended $22,914.96 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907.  25, 000. 00 
Received  for  rent  of  dredge  Florida 206.72 

48, 121.  70 
June  30,  1907.  amount  expended  durlnj?  fiscal  year: 

For  works  of  improvement $12,3.36.22 

For  maintenance  of  Improvement 8.378.76 

20,714.96 

July  1.  1907,  balance  unexpended 27.406.72 

July  1,  1907,  outstanding  liabilities 1,740.00 

July  1,  1907.  balance  available 25,666.72 

Amount  (estimated)  required  for  completion  of  existing  project 14,50a00 

(See  Appendix  P  15.) 
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16,  Withlacoockee  River j  Florida. — Before  improvement  the  en- 
trance to  the  Withlacoochee  River  was  crooked  and  obstructed  by 
reefs.  The  least  depth  at  mean  low  w^ater  was  about  3  feet.  Vessels 
loaded  and  discharged  at  an  anchorage  (called  the  loading  pool) 
about  9  miles  from  tne  entrance.  Inside  the  mouth  there  was  a  deptn 
of  7  to  8  feet  as  far  as  Inglis,  a  distance  of  9  miles. 

The  original  project,  adopted  in  1879,  provided  for  a  channel  hav- 
ing an  available  depth  of  2  feet  during  about  half  the  year  from  the 
mouth  of  the  river  to  Pembertons  Ferry,  a  distance  of  77  miles,  and 
was  completed  in  1892,  at  a  cost  of  $24,403.62.  A  balance  of  $296.38, 
together  with  $5,000  from  the  consolidated  appropriation  made  by 
the  river  and  harbor  act  of  1902,  was  applied  to  the  construction  of 
the  dredge  Florida. 

A  project  adopted  June  13,  1902,  provided  for  straightening  the 
channel  from  the  loading  pool  to  the  river  mouth  and  deepening  it  to 
8  feet,  and  for  work  of  maintenance. 

The  amount  expended  to  June  30,  1907,  was  $30,000.41.  As  a 
result  there  is  now  a  channel  \vith  a  least  depth  of  7.8  feet  at  mean 
low  water  and  a  least  width  of  60  feet  through  the  most  obstructive 
shoals. 

No  work  has  been  done  during  the  fiscal  year  and  no  money 
expended. 

A  good  deal  of  dredging  has  been  done  by  the  Port  Inglis  Terminal 
Company,  under  permission  granted  by  the  Secretary  of  War. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
2, 1907,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  Port  Inglis  to  the  anchorage  in  the  Gulf  of  Mexico, 
at  an  estimated  cost  of  $215,400,  and  $5,000  annuallv  for  maintenance. 
The  act  authorized  continuing  contracts  for  completing  the  work  in 
the  sum  of  $150,000,  which  is  yet  to  be  appropriated. 

The  mean  rise  and  fall  of  tide  at  Withlacoochee  River  entrance  is 
2.8  feet.  The  annual  variation  of  water  surface  in  the  upper  river 
on  account  of  freshets  is  about  6  feet. 

The  head  of  navi^tion  is  Pembertons  Ferry. 

Length  of  the  navigable  channel  from  the  loading  pool  in  the  Gulf 
of  Mexico  to  Port  Inglis,  at  mouth  of  the  river,  is  9  miles;  thence 
up  the  river  to  Inglis,  9  miles;  thence  to  Pembertons  Ferry,  68  miles. 

The  commerce  of  Withlacoochee  Kiver  is  in  pliosphate,  lumber, 
coal,  iron  pyrites,  and  general  merchandise.  Port  Inglis,  at  mouth 
of  the  river,  is  a  subport  of  entry.  Vessels  ply  regularly  from  the 
anchorage  basin  off  the  river  entrance  to  European  ports  with  cargoes 
of  phosphate. 

The  value  of  the  commerce  for  1906  was  $1,977,628. 

Tonnage,  by  years:  1899,  4,941;  1900,  2,550;  1902,  74,047;  1903, 
115,269;  1904,  123,369;  1905,  249,884;  1906,  181,226. 

The  freight  rates  have  been  reduced-  about  30  per  cent  since  the 
improvement  w^as  begun. 

It  is  proposed  to  expend  the  available  funds  for  dredging.  The  ad- 
tional  appropriation  asked  for  is  for  works  of  improvement  in  fur- 
therance of  the  project. 
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For  improvement  of  the  river,  j^^ee  Beport  of  Chief  of  Engineers 
for  1004,  pages  298-299  and  1710-1711. 

For  report  on  preliminary  examination  and  survey  authorized  by 
the  river  and  harrx)r  act  of  March  3,  1905.  see  House  Document  No. 
483,  Fifty-ninth  Congress,  second  session. 

Amount  appropriated  by  river  and  harlx)r  act  approved  March  2, 

mj7 $65,400.00 

July  1.  V.M,  balance  unexf^ended 65,400.00 

Amount  (estimated)  required  for  completion  of  existing  project 150,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.'10,  HKK),  for  worlcs  of  imi)rovement,  in  addition  to  the  balance  un- 
cxjienrlcd  July  1,  1007 150,000,00 

Submittal  in  compliance  with  reciuirements  of  sundry  civil  act  of 
June  4.  ISilT. 

(S(H?  Appendix  P  16.) 

17,  Rnaoring  the  water  hyacinth  from  Florida  waters. — Before 
improvement  many  Florida  rivers,  especially  the  St.  Johns  and  its 
tributaries,  were  badly  ol)structed  by  packs  of  hyacinths.     The  first 

Eroject,  adopted  March  3,  1899,  provided  for  the  construction  of  a 
[)at  and  booms,  and  for  destroying  the  water  hyacinths  by  crushing. 
The  estimated  cost  was  $i^0.000,  plus  an  undetermined  amount  for 
annual  expenditure.  Nothing  was  done  under  this  project,  as  expe- 
rience in  Louisiana  showed  that  destruction  by  crushing  was  imprac- 
ticable. 

In  190'2  a  new  project  was  adopted,  providing  for  the  destruction 
of  the  hyacinths  by  any  means  whatsoever.  The  phin  adopted  under 
this  project  was  to  spray  the  plants  with  an  arsenical  compound. 
The  estimated  cost  was  $r)0.(X)0  per  annum. 

Under  this  nroject  the  sum  of  $84,977.07  was  expended.  A  steamer 
was  j)urchas<»(i  and  fitted  up  for  spraying,  and  the  main  stream  of  the 
St.  Johns  River  and  a  numlwr  of  trilnitaries  were  cleared  of  hya- 
cinths. 

Th(^  act  of  VM)7i  modified  the  project  by  prohibiting  any  process 
injurious  to  cattle.  Tlie  plan  cons<»(juently  adopted  is  to  close  inlets, 
sloughs,  etc.,  with  booms,  to  break  uj)  the  j)acks  with  a  suitable  boat, 
and  prop*'!  them  into  the  current  in  order  that  they  may  float  away. 

The  total  amount  expended  up  to  June  :M),  1907,  was  $101,386.24. 
As  a  result,  in  addition  to  results  of  exj)eriments,  11  miles  of  the 
Withlacoochee  River  and  15  miles  of  the  Kissimmee  River  have  been 
cleared  of  hvacinths. 

It  is  expected  that  the  available*  l)jilj!nce  will  l)e  expended  in  remov- 
ing the  hyacinth  from  the  navi«jrable  streams  of  Florida. 

For  further  information  see  Rej)orts  of  the  Chief  of  Engineers  for 
181)1),  pages  ltU*2-lC>2a;  f(U'  11)01,  pages  I74r>-1741>;  for  11)03,  pages 
1184-I18();  for  11)04,  pages  1712-1713;  for  11)05,  page  1318;  for  1900, 
pages  1224-1225. 


RIVER  AND   HARBOR   IMPROVEMENTS.  347 

July  1,  1906,  balance  unexpended $18,582.82 

Amount  appropriated  by  river  and  harbor  act  approved  Mar<*h  2. 1907.      15, 000. 00 
Receipts  from  sales 8.00 

33,  590.  82 
June  30,  1907,  amount  expended  durinj;  fiscal  year,  for  worlcs  of  im- 
provement       8,919.06 

July  1,  1907,  balance  unexpended 24,671.76 

July  1,  1907,  outstanding  liabilities 811.58 

July  1,  1907,  balance  available 23,860.18 

(See  Appendix  P  17.) 

18.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation, — On  June  30,  1906,  the  sum  of  $1,200  was  allotted  from 
the  indefinite  appropriation  for  removing  an  obstructive  wreck  from 
the  channel  of  St.  Johns  River,  Florida,  near  Pilot  Town  front  range 
beacon.  Contract  for  the  work  was  entered  into  on  October  12, 
1906-,  with  Chas.  W.  Johnston,  of  Lewes,  Del.  The  contract  price 
was  $1,078.  The  w^ork  of  removal  began  November  20  and  was  com- 
pleted December  4.     Total  cost,  including  incidentals,  $1,200. 

On  September  18,  1906,  the  sum  of  $600  was  allotted  for  removing 
a  sunken  scow  from  Hillsboro  River,  near  foot  of  Sixth  avenue, 
Tampa,  Fla.  The  work  of  removal  was  done  by  hired  labor,  using 
the  U.  S.  dredge  and  snag  boat  Suwanee,  Operations  began  Novem- 
ber 16  and  were  completed  December  8,  1906.  The  total  cost,  includ- 
ing incidentals,  was  $600. 

On  March  5,  1907,  the  sum  of  $500  was  allotted  for  removing 
sunken  logs  and  pieces  of  armored  cable  from  Hillsboro  River  between 
the  Atlantic  Coast  Line  and  Fortune  Street  bridges,  Tampa,  Fla. 
The  obstructions  were  removed  by  hired  labor,  using  the  U.  S.  dredge 
and  snag  boat  Suwanee.  The  work  began  March  27  and  was  com- 
pleted April  8,  1907.     The  total  cost,  including  incidentals,  was  $500. 

EXAMINATION   AND  SURVEY   MADE   IN    COMPLIANCE  WITH  RIVER   AND 

HARBOR   ACT   OF    MARCH    3,    1905. 

Reports  dated  July  24,  1905,  and  December  29,  1906,  on  prelim- 
inary examination  and  survey  required  by  the  river  and  harbor  act 
approved  March  3,  1905,  of  Withlacoochee  River,,  Florida,,  from  Port 
Inglis  to  the  anchorage  in  the  Gulf,,  with  a  view  of  straightening  the 
channel  and  making  it  one  hundred  feet  in  width  and  ten  feet  in 
depth,,  were  submitted  by  the  district  officer  and  were  reviewed  by 
the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law. 
They  were  transmitted  to  Congress  and  printed  in  House  Document 
No.  483,  Fifty-ninth  Congress,  second  session.  A  plan  is  presented 
for  improvement  at  an  estimated  cost  of  $215,400,  with  $5,000 
annually  for  maintenance  after  completion. 

IMPROVEMENT   OF    RIVERS    AND    HARBORS    IN    WESTERN   GEORGIA 

AND  FLORIDA  AND  IN  EASTERN  ALABAMA. 

This  district  was  in  the  charge  of  Capt.  J.  B.  Cavanaugh,  Corps  of 
Engineers,  to  September  14,  and  since  November  1,  1906,  and  in  the 
temporary  charge  of  Maj.  W.  E.  Craighill  and  Maj.  Henry  Jervey, 
Corps  of  Engineers,  from  September  14  to  November  1,  1906.    Divi- 
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sion  engineer,  Lieut  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  to 
July  16,  1906,  and  Col.  E.  II.  Ruffner,  Corps  of  Engineers,  since  that 
date. 

1.  East  Pass  and  Can^ahelle  bar  and  harbor^  Florida. — The  town 

,   of  Carrabelle  is  situated  at  the  mouth  of  Carrabelle  River,  which 

empties  into  St.  George  Sound.     The  river  forms  the  inner  harbor 

and  along  the  water  front  its  channel  varies  from  9  to  14  feet  in 

depth,  with  a  minimum  width  of  about  100  feet. 

Dog  Island  anchorage,  a  protected  portion  of  St.  George  Sound, 
showmg  a  4-fathom  depth  over  a  considerable  area,  forms  the  outer 
harbor.  Between  the  10- foot  contours  in  the  inner  and  outer  harbors 
there  is  a  bar  about  6,000  feet  wide,  which  originally  had  a  minimum 
low-water  depth  over  it  of  3J  feet  to  4  feet. 

Dog  Island  anchorage  is  connected  with  the  Gulf  of  Mexico  by 
East  Pass,  wliich  had  originally  limiting  low-water  depths  of  about 
17  feet  on  the  outer  bar  and  16.5  feet  on  the  inner  bar. 

The  approved  project  for  Carrabelle  bar  and  harbor,  Florida, 
adopted  June  3,  1896,  provides  for  dredging  a  channel  10  feet  deep 
and  100  feet  wide  from  Dog  Island  anchorage,  St.  George  Sound,  to 
the  city  of  Carral)elle,  at  a  cost  estimated  in  1900  at  $47,800,  in  addi- 
tion to  appropriations  already  expended  on  the  project  amounting. to 
$22,399.54.  By  act  of  Congress  approved  June  13,  1902,  this  project 
was  extended  to  include  the  improvement  of  East  Pass  by  dredging 
a  channel  across  the  bar  20J  feet  deep  and  150  feet  wide  and  closing 
an  opening  in  Dog  Island,  at  an  estimated  cost  of  $27,450. 

This  project  is  about  30  per  cent  completed. 

By  act  of  Congress  approved  March  2,  1907,  the  project  was  fur- 
ther extended  to  inchide  a  channel  18  feet  deep  and  100  feet  wide 
from  the  18-foot  contour  in  the  outer  harbor  to  a  point  opposite  the 
l)eacon  situated  about  1,000  feet  up  the  river  from  its  mouth,  with  a 
suitable  turning  basin,  but  the  size  of  the  basin  was  not  nxed  by 
Congress,  and  tlie  estimated  cost  of  the  extension  of  the  project  has 
♦  not  l)een  determined. 

The  amount  expended  up  to  close  of  the  fiscal  year  ending  June  30, 
1907,  was  $66,712.95,  of  which  $21,704.08  was  expended  prior  to  esti- 
mate of  1900,  and  about  $17,500  has  been  applied  to  maintenance. 

The  channel  at  the  mouth  of  the  river  has  been  partially  dredged 
from  time  to  time,  and  during  1906  it  was  completed  to  a  width  of 
100  feet  and  a  deptli  of  10  feet  from  the  wharves  at  Carrabelle  to  a 
point  1,400  feet  south  of  the  red  beacon,  and  also  widened  100  feet 
at  the  turn  opposite  Timber  Island,  but  it  has  since  shoaled  at  the 
inner  end.  The  remaining  part  of  the  channel  has  a  depth  of  10 
feet  for  a  width  of  about  80  feet,  and  the  maximum  draft  that  could 
be  carried  through  the  channel  to  the  inner  harbor  on  June  30,  1907, 
was  about  8  feet. 

The  channel  is  still  crooked  at  the  inner  end  and  the  sharp  turn 
around  the  bhick  beacon  should  be  eliminated  by  moving  this  Deacon 
and  cutting  off  the  eastern  end  of  Timber  Island. 

The  shoaling  of  this  channel  is  believed  to  be  due  largely  to  storm 
action,  and  it  should  be  protected  to  the  eastward.  This  will  be 
largely  accomplished  by  the  work  which  the  Georgia,  Florida  and 
Alabama  Railway  Company  is  to  undertake  in  the  near  future. 

In  1904  the  channel  across  the  outer  bar  was  deepened  by  dredj^* 
"      from  about  17  to  20  feet,  and  across  the  inner      r  from  about 
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16.5  feet  to  17.5  feet,  this  limiting  depth  being  confined  to  a  short 
distance. 

As  the  crooked  channel  through  the  cross  over  and  around  the  inner 
bar  is  about  1^  feet  deeper  than  the  dredged  channel,  the  limiting 
depth  through  East  Pass  on  June  30,  1907,  was  19  feet  at  mean  low 
water. 

The  ordinary  range  of  tide  is  about  2  feet. 

The  commerce  of  the  port  of  Carrabelle,  Fla.,  consists  principally 
of  timber,  naval  stores,  dressed  and  kiln-dried  lumber,  shingles,  fish, 
oysters,  and  general  merchandise,  and  for  the  vear  ending  June  30, 
1907,  it  is  estimated  at  40,000  tons,  valued  at  $540,000. 

With  the  completion  of  the  project,  a  substantial  reduction  in  ocean 
rates  may  be  expected,  due  to  increased  draft  and  improved  facilities 
for  lighterage,  and  a  further  reduction  on  freight  handled  by  rail 
should  result  from  the  improvements  projected  by  the  Georgia, 
Florida  and  Alabama  Railway  Company  in  connection  with  the  18- 
foot  channel  and  turning  basin. 

Reference  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  333  and  355  of  Report  of  the  Chief  of  Engi- 
neers for  1906. 

July  1,  1906,  balance  unexpended $8,105.87 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  60,  000.  00 

68, 105.  87 
June  30,  1907,  amount  expended  during  fiscal  year  : 

For  worlvs  of  improvement $3, 114.74 

For  maintenance  of  improvement 2,500.00 

5,614.74 

July  1,  1907.  balance  unexpended 62,491.13 

July  1,  1907,  outstanding  liabilities 1,545.88 

July  1,  1907,  balance  available 60,945.25 

Amount  (estimated)  required  for  completion  of  existing  project 40,  000.  00 

(See  Appendix  Q  1.) 

2,  Harbor  at  Apalachicola  Bay^  Florida. — The  town  of  Apalachi- 
cola  lies  at  the  mouth  of  the  Apalachicola  River,  and  the  deep  water 
along  the  river  front  forms  the  inner  harbor. 

At  the  mouth  of  the  river,  between  the  inner  harbor  and  the 
3-fathom  anchorage  area  in  Apalachicola  Bay,  there  is  a  bar  of 
which  the  original  width  between  8-foot  contours  was  7,000  feet  and 
the  minimum  depth  of  water  3.5  feet.  Across  this  bar  the  lumber 
exported  is  lightered  either  to  the  3-fathom  anchorage  in  Apalachi- 
cola Bay  or  through  Bulkhead  shoals  to  the  anchorage  of  Carra- 
belle, 25  miles  distant.  The  3-fathom  anchorage  area  is  entered  via 
West  Pass,  where  originally  the  depth  was  about  13  feet.  The  origi- 
nal depth  over  Bulkhead  shoals  was  less  than  4  feet. 

The  original  project,  adopted  June  14,  1880,  provided  for  dredg- 
ing a  channel  100  feet  wide  and  11  feet  deep  through  the  bar  at  the 
mouth  of  the  river,  the  width  of  cut  to  be  increased  to  200  feet  if 
the  results  justified  this  enlargement. 

This  project  was  amended  September  19,  1890,  to  include  dredging 
a  channel  9  feet  deep  and  not  less  than  100  feet  wide  across  the  Bulk- 
head shoals. 
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Upon  this  project  as  amended  has  l)een  expended  $154,000,  of 
which  $100,000  has  been  applied  to  maintenance  m  repeated  dredging 
of  the  cut  across  the  bar  at  the  mouth  of  the  river.  The  channel 
through  Bulkhead  shoals,  dredged  in  1891-2,  remains  practically 
unchanged,  with  a  minimum  depth  of  8  feet  at  mean  low  water. 

Prior  to  the  adoption  of  any  project  of  record  in  this  office  $28,600 
was  expended  on  this  improvement — 1833-1839 — but  the  object  and 
results  of  such  expenditures  are  unknown. 

By  act  approved  March  3,  1899,  a  new  project  was  adopted,  which 
provided  for  a  channel  100  feet  wide,  18  leet  deep  at  mean  low  water 
through  the  West  Pass  along  the  northern  shore  of  St.  George  Island, 
and  across  the  bay  to  the  water  front  of  Apalachicola,  estimated  to 
cost  $350,000,  and  $20,000  or  $30,000  annually  for  maintenance  of 
completed  work. 

Under  this  project  a  channel  80  feet  wide  and  9  feet  deep  at  mean 
low  water  was  dredged  in  1903  from  the  mouth  of  the  river  to  a 
point  1,047  feet  south  of  the  red  beacon,  and  a  channel  567  feet  long 
also  dredged  through  tlie  ''  Oyster  Lump  "  south  of  this  beacon  on 
the  line  marked  by  St.  George  Island  light.  This  channel  having 
shoaled  was  redredged  in  1904  and  again  in  1906. 

In  1900  the  channel  across  the  outer  bar  at  the  West  Pass  entrance 
to  Apalachicola  Bay  was  dredged  150  feet  wide  and  17  feet  deep  over 
a  distance  of  5,280  leet.  The  cliannel  having  shoaled  to  a  depth  of  13 
feet  in  1904,  it  was  relocated  and  redredgea  to  a  minimum  depth  of 
16  feet. 

In  1905  Link  channel  along  the  north  shore  of  St.  George  Island  was 
dredged  under  contract  to  a  depth  of  18  feet  for  a  wudth  of  100  feet. 

In  1905-6  the  U.  S.  dredge  Charleston  redredged  the  channel  across 
the  outer  bar  to  about  17. (>  feet,  increased  the  depth  across  the  inner 
bar  to  16.8  feet,  and  slightly  improved  the  condition  of  Link  channel. 

The  amount  expended  on  this  project  was  $130,679.26,  of  which 
about  $90,000  was  for  maintenance. 

By  act  of  Congress  approved  March  2,  1907,  a  new  project  was 
adopted  by  wliich  the  previous  project  was  amended  so  as  to  provide 
for  a  channel  across  the  bar  at  the  mouth  of  the  Apalachicola  River 
not  less  than  100  feet  wide  and  10  feet  deep  at  mean  low  water,  and 
a  channel  not  less  than  150  feet  wide  and  18  feet  deep  through  Link 
channel  and  West  Pass  to  the  Gulf  of  Mexico,  at  an  estimated  cost  of 
$85,000.  and  $17,500  annuallv  for  maintenance  after  completion. 

As  the  excessive  fill  in  this  channel  is  due  largely  to  wave  action 
and  cross  currents  having  a  strong  westerly  set,  a  bulkhead  to  the 
eastward  will  be  necessary  for  proper  maintenance. 

The  hurricane  of  September  2()-27,  1906,  seriously  dama^d  the 
channel  across  the  outer  bar  at  West  Pass  by  extending  the  shoal  at 
the  western  end  of  Sand  Island  across  the  dredged  cut,  filling  it  and 
forcing  tliis  j)art  of  the  channel  farther  to  the  west. 

The  ordinary  range  of  tlie  tide  is  about  2  feet. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves, 
a  large  quantity  of  dressed  and  kihi-dried  lumber,  shingles,  laths,  and 
miscellaneous  freight,  and  for  the  vear  ending  June  30,  1907,  it  is 
estimated  at  7(>,000  tons,  valued  at  $1,240,000. 

The  oiKMiing  of  West  Pass  is  of  great  imj)ortance  and  will  reduce 
the  rate  on  foreign  and  coastwise  freight  from  Apalachicola  about 
50  cents  per  ton. 
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On  June  30,  1907,  the  maximum  draft  that  could  safely  be  carried 
through  the  West  Pass  entrance  to  the  lower  anchorage  behind  St. 
George  Island  was  about  16  feet  and  the  maximum  draft  that  could 
be  carried  across  the  bar  at  the  mouth  of  the  river  about  7  feet. 

References  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  335  and  355  of  Report  of  the  Chief  of  En- 
gineers for  1906. 

July  1,  190G,  balance  unexpended $9,419.23 

Amount  appropriated  bj^  river  and  harbor  act  approve<l  March  2,  1907_  85,000.00 

94,419.23 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 9,  598.  49 

Julv  1,  1907,  balance  unexpended 84,820.74 

July  1,  1907,  outstanding  liabilities 32.76 

July  1,  1907,  balance  available 84,787.98 

Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 

(See  Appendix  Q  2.) 

3.  Apalachicola  River^  Florida^  including  the  Cut-off  and  lower 
Chipola  River ^  Florida^  and  the  upper  Chipola  River  from  Mariannn 
to  its  mouth. — (a)  Apalachicola  Rtver,  the  Cut-off  and  lower  Chipola 
River. — From  the  junction  of  the  Chattahoochee  and  Flint  rivers  to 
the  Gulf  of  Mexico  (Apalachicola  Bay)  the  Apalachicola  River  has 
a  length  of  about  137  miles  and  a  low-water  slope  of  about  3  inches  to 
the  mile.  The  width  varies  from  150  to  300  yards  and  the  available 
depth  was  originally  6  feet  at  low  water,  except  where  obstructed  by 
snags  and  sunken  logs. 

The  Confederate  authorities  obstructed  the  channel  at  a  point 
about  47  miles  above  tlie  mouth,  causing  the  river  to  break  through 
by  a  channel  known  as  Moccasin  Slouch  into  the  River  Styx,  the 
latter  a  tributary  entering  the  Apalachicola  a  few  miles  below  the 
Confederate  obstructions.  Moccasin  Slough  was  very  narrow  and 
tortuous  and  much  obstructed  by  logs,  snags,  etc.,  and  the  former 
channel  has  gradually  filled  up. 

About  55  miles  above  the  mouth  steamboats  may  leave  the  river 
and  after  passing  through  the  Cut-off,  lower  Chipola  River,  and  Lee 
Slough,  reenter  it  about  17  miles  farther  down,  thus  making  many 
landings  of  much  greater  importance  than  those  upon  the  correspond- 
ing part  of  the  main  river,  which  includes  Moccasin  Slough  above 
mentioned. 

The  original  project  adopted  by  the  act  oif  June  23,  1874,  contem- 
plated securing  a  channel  100  feet  w^ide  and  6  feet  deep  at  low  water 
by  the  removal  of  snags  and  overhanging  trees  and  widening  and 
straightening  Moccasin  Slough  and  the  Elbows,  at  an  estimated  cost 
of  $80,333. 

The  act  of  September  10,  1890,  adopted  an  addition  to  the  project, 
providing  for  the  clearing  of  a  channel  00  feet  wide  and  5  feet  deep 
through  the  Cut-off,  Lee  Slough,  and  the  lower  Chipola  River,  at  a 
cost  of  $7,500. 

The  amount  expended  on  work  under  this  project  since  1874  to  the 
close  of  the  fiscal  year  ending  June  30,  1007,  was  $88,038.76.  In 
addition  there  was  expended,  between  1828  and  1831,  $13,000,  for 
which  no  project  is  oi  record.    These  expenditures  have  improved 
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Moccasin  Slough  sufficiently  for  present  purposes  and  maintained  the 
river  reasonably'  free  from  snags  and  other  obstructions  and  enabled 
steamboats  to  make  use  of  the  Cut-otf,  lower  Chipola  River,  and  Lee 
Slough  either  by  day  or  night.  An  available  depth  of  6  feet  has 
been  secured  in  the  Apalachicola  River  and  5  feet  in  the  Cut-off, 
lower  Chipola  River,  and  Lee  Slough.  The  Cut-off  and  Lee  Slou^ 
have  been  widened  also  at  the  narrowest  places  so  that  steamboats 
can  pass  through  readily  going  downstream  and  can  pass  upstream 
with  little  difficulty,  but  the  channel  in  I^ee  Slough  is  still  very 
crooked,  with  some  sharp  bends  that  require  easing,  and  the  steam- 
boats prefer  the  main  river  on  the  up  trip.  It  is  estimated  that  the 
project  is  over  one-half  completed. 

The  work  was  done  with  the  plant  Wonging  to  the  Chattahoochee 
and  Flint  river  improvements,  and  comprised  cutting  overhangmg 
timber,  removing  snags  and  logs,  blasting  out  cypress  stumps,  and 
widening  the  sloiigh  and  Cut-off  by  clearing  the  points  of  timber  and 
dredging  them  ofit,  depositing  the  dredged  material  in  the  deep  holes 
or  upon  the  banks. 

During  the  fiscal  year  work  has  been  confined  to  the  maint^iance 
of  the  improvement  and  a  small  amount  of  permanent  work  in  the 
Cut-off  and  Lee  Slough. 

Variation  of  the  water  level  is  from  0  to  30  feet  at  Chattahoochee 
River  bridge. 

This  river  is  navigable  throughout  its  entire  length  of  137  miles. 

As  the  country  bordering  on  the  Apalachicola  River  is  almost 
entirely  dependent  upon  the  river  for  tlie  transportation  of  its  sup- 
plies and  products,  this  improvement  is  essential  to  the  development 
of  this  section,  but  in  the  absence  of  any  basis  of  comparison  the 
effect  upon  freight  rates  can  not  be  determined. 

The  commerce  of  tlie  river  consists  chiefly  of  cotton,  naval  stores, 

general  merchandise,  saw  logs,  and  timber  for  export,  and  is  so  com- 
ined  with  that  of  the  Chattahoochee,  Flint,  and  upper  Chipola 
rivers  that  a  separation  is  imix)ssible.  The  commerce  of  all  these 
streams  has  increased  from  about  $4,000,000  in  1899  to  about 
$14,000,000  in  1907.  For  detailed  statistics,  see  report  on  Flint 
River. 

For  reference  to  reports  of  examinations  of  this  river,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  337. 

(J)  Upper  Chipola  River^  Florida^  from  Marianna  to  its  mouth, — 
The  river  from  Marianna  to  the  head  of  the  Dead  Ijakes  has  a  gen- 
eral low-water  depth  of  5  feet  and  width  varying  from  GO  to  200 
feet,  but  is  greatly  obstructed  by  rock  shoals,  snags,  and  overhan^ng 
trees.  Three  bridges  also  form  obstructions,  their  headways  above 
low  water  being  17,  10,  and  15  feet,  resjx^ctively. 

At  Look  and  Tremble  shoal,  about  45  miles  above  the  Dead  Lakes, 
there  is  a  fall  of  5  feet  in  40  over  rock  bottom.  At  Sister  Islands, 
between  this  shoal  and  the  Dead  Lakes,  the  main  channel  of  the  river 
is  very  tortuous  and  obstructed  by  mud  bars  over  which  there  is  less 
than  2  feet  at  low  water.  The  channel  through  the  Dead  Lakes, 
which  is  considered  part  of  this  improvement,  has  plenty  of  water, 
but  is  obstructed  by  snags  and  large  cypress  stumps  and  trees. 

The  approved  project,  adopted  by  act  of  March  3,  1899,  provides 
for  clearing  a  low-water  channel  3  feet  deep  and  f)0  feet  wide  from 

krianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $11,000, 
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exclusive  of  necessary  plant,  which  would  comprise  a  snagboat,  drill- 
ing barge,  and  dump  scow. 

The  amount  expended  to  June  30,  1907,  was  $12,499,  of  which 
$5,000  was  applied  to  the  river  above  Sister  Islands  and  $7,499  to  the 
lower  end  of  Dead  Lakes.  Snags,  logs,  and  overhanging  trees  were 
removed,  and  a  channel  blasted  throu^  the  rock  reefs  from  Marianna 
to  Look  and  Tremble  shoal.  Wing  dams  were  built  below  some  of  the 
shoals  to  raise  the  w^ater  level  on  the  shoals,  and  below  Look  and 
Tremble  shoal,  down  as  far  as  Sister  Islands,  snags,  logs,  and  over- 
hanging timber  were  removed  as  well  as  available  funds  permitted. 
From  the  lower  end  of  the  Dead  Lakes  for  a  distance  of  16  miles  a 
channel  60  feet  wide  was  cleared  of  obstructions  by  removing  logs, 
overhanging  trees,  cypress  stumps,  and  knees.  Very  little  benefit  has 
been  derived  from  the  expenditure  above  Look  and  Tremble  shoal, 
except  to  timber  industry,  but  the  work  done  below  the  shoal  and  in 
the  Dead  Lakes  has  been  of  great  benefit,  as  there  are  many  turpen- 
tine stills  below  this  shoal,  giving  a  considerable  commerce  on  this 
portion  of  the  river  and  in  the  Dead  Lakes  a  large  commerce  in  tow- 
ing logs. 

The  variation  of  the  water  level  is  0  to  14  feet. 

Two  feet  is  the  maximum  depth  at  low  water  over  the  shoalest  part 
of  the  river  below  the  shoal  Look  and  Tremble.  The  actual  head  of 
navigation  at  low  water  is  Sister  Islands,  35  miles  above  the  foot  of 
the  Dead  Lakes. 

The  river  is  still  obstructed  by  shoals  at  Sister  Islands,  Look  and 
Tremble  shoal,  and  at  numerous  points  above,  as  well  as  by  the  bridges 
mentioned.  The  channel  below  Sister  Islands  is  much  obstructed  by 
snags,  logs,  and  overhanging  trees,  and  this  same  condition  exists  in 
the  channel  through  the  Dead  Lakes,  except  where  improved  at  the 
lower  end. 

The  commerce  of  this  stream  consists  principally  of  naval  stores, 
round  and  square  timber,  lumber,  and  other  miscellaneous  freights, 
the  estimated  value  of  which  was,  on  June  30,  1907,  $100,000. 

The  section  of  country  through  which  this  stream  flows  is  heavily 
timbered  with  long-leaf  yellow  pine  and  cypress,  which  is  now  being 
rafted  down  this  stream  in  large  quantities.  The  total  amount  oi 
this  traffic  is  reported  as  10,000,000  feet  B.  M.,  and  is  included  in  the 
valuation  of  timber  and  lumber  exports  for  Apalachicola  Bay  and 
Carrabelle  Harbor,  Florida. 

For  reference  to  report  of  examination  of  this  stream,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  338. 

APALACHICOLA   BIVER. 

July  1,  1906,  balance  unexpended $182.43 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 1,000.00 

1,182.43 
June  30,  1907,  amount  expendetl  during  fiscal  year,  for  maintenance  of 
improvement 182. 43 

July  1,  1907,  balance  unexpended.- 1,000.00 

July  1,  1907,  outstanding  liabilities 37.16 

July  1.  1907,  balance  available -^      962.84 

ENO  1907 23 
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LOWEB  CHIPOLA  BIVEB. 

July  1,  190G,  balan(*e  unexpended $100.84 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,   1907 15,000.00 

Amount  allotted  from  appropriation  for  emergencies,  act  of  March 

3,  1905 _ 5,  000.  00 

20,  lOJ).  84 
June  .'50,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 6,398.  60 

July  1,  1907,  balance  unexpended 13,711.24 

Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 

UPPER  CHIPOLA   RIVER. 

July  1,  1906,  balance  unexi>ended I^SGS.  94 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,   1907 9,000.00 

9,868.94 
June  30,  1907,  amount  expende<l  during  fiscal  year,  for  maintenance 
of   improvement 2,  367.  94 

July  1,  1907,  balance  unexpended 7,501.00 

July  1,  1907,  outstanding  liabilities 824.39 

July  1,  1907,  balance  available 6,676.61 

Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $1,161.21 

Amount    appropriated    by    river    and    harbor    act    approved    March 

2,  1907 25.000.00 

Amount  allotted  from  appropriation  for  emergencies,  act  of  March 

3,  1905 5, 000. 00 

31, 161.  21 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement 8,948.  97 

July  1,  1907,  balance  unexi)emUHl 22,212.24 

July  1,  1907,  outstanding  liabilities 861.55 

July  1.  1007,  balance  available 21,350.69 

Amount  (estimated)  retiuired  for  c<mipletion  of  existing  project 35,000.00 

(See  Appendix  Q  3.) 

4*  Flint  River,  Georgia, — Originally  this  river  was  navi^ble  at 
low  water  from  its  mouth  to  Bambridge,  a  distance  of  36  miles,  for 
boats  drawing  3  feet,  but  the  channel  was  narrow,  crooked,  and 

S'eatly  obstructed  by  logs,  snags,  and  overhanging  trees.  Above 
ainbridge  the  channel  was  so  obstructed  by  rock  shoals,  loose  rock, 
and  bowlders  that  there  was  no  navigation  except  on  a  rise  of  6 
feet,  when  steamboats  could  run  to  Albany,  105  miles  above  the 
mouth.  Above  Albany  to  Montezuma,  182  miles  from  the  mouth, 
the  channel  was  so  obstructed  by  sand  and  rock  shoals,  bowlders, 
snags,  logs,  and  overhanging  trees  that  the  river  was  not  navigable  at 
a  low-water  stage. 
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The  original  project  called  for  a  channel  100  feet  wide  and  3  feet 
deep  at  extreme  low  water  from  the  mouth  of  the  river  to  Albany, 
Ga.,  at  an  estimated  cost  of  $184,862. 

This  project  was  extended  in  1870  to  give  a  channel  for  light-draft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezmna  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  contraction  works,  at  an  addi- 
tional cost  of  $15,000. 

The  amoimt  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1907,  was  $251,580.42,  practically  all  being  for  permanent 
work.  As  a  result  of  the  work  done,  the  river  is  now  navigable 
throughout  the  year  from  Albany  down  to  a  point  about  7  miles 
below  Xewton,  40  miles,  and  from  Bainbridge  to  the  mouth,  36  miles, 
there  being  a  good  channel  with  3  feet  available  at  low  water  through- 
out these  sections.     The  project  is  about  55  per  cent  completed. 

Between  Bainbridge  and  Newton,  for  a  distance  of  29  miles,  the 
river  is  navigable  for  light-draft  boats  only,  and  the  channel  Ls  nar- 
row and  still  much  obstructed  by  bowlders  and  rock  reefs.  Con- 
siderable work  has  been  done  between  these  points^  and  operations 
for  the  next  few  years  will  be  confined  to  this  portion  of  the  river. 
When  the  improvement  of  this  section  has  been  completed  the  river 
will  be  open  to  navigation  at  low  water  from  its  mouth  to  Albany,  Ga. 

The  section  between  Albany  and  Montezuma,  77  miles,  is  still 
much  obstructed,  although  it  has  been  repeatedly  cleared  of  snags 
and  similar  obstructions  m  accordance  with  the  project. 

During  the  past  fiscal  jrear  2  miles  of  channel,  from  Flat  Rock 
shoals  to  Sycamore  shoal,  in  the  section  l>etween  Newton  and  Bain- 
bridge, was  improved  to  a  Avidth  of  60  feet  and  a  depth  of  3  feet. 

The  water  level  varies  from  0  to  40  feet. 

During  ordinary  low  water  Albany,  Ga.,  is  the  head  of  navigation, 
but  in  periods  of  extreme  low  water,  such  as  occurred  during  the  fall 
of  1904,  interruptions  occur  in  the  section  between  Bainbridge  and 
Newton. 

The  commerce  consists  principally  of  cotton,  naval  stores,  provi- 
sions, general  merchandise,  saw  logs,  and  timber  for  export.  Several 
very  large  sawmills  are  located  at  Bainbridge,  but  no  record  of  the 
amount  of  lumber  manufactured  is  kept,  as  shipments  are  made  by 
rail.  A  large  part  of  the  saw  logs  used  by  these  mills  comes  down 
the  river. 

To  make  the  improvement  below  Albany  fully  available  it  will  be 
necessary  to  widen  the  channel  in  many  places  between  Bainbridge 
and  Newton,  and  to  remove  many  obstructions  to  secure  the  width  of 
60  feet  and  the  depth  of  3  feet  now  available  in  the  section  above. 

This  work  is  largely  permanent  rock  work,  and  its  completion  will 
greatly  benefit  the  section  of  country  between  Albany  ana  the  mouth 
of  the  river.  There  are  many  turpentine  stills  in  operation  on  the 
river  which  depend  upon  the  water  transportation  for  their  products 
and  supplies. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
determined. 

The  commerce  of  the  lower  part  of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  ana  Apalachicola  rivers  that  it  is  impos- 
sible to  give  a  statement  in  regard  to  it.    The  commerce  of  that  part 
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below  Albany  down  as  far  as  the  improvement  has  been  carried  is 
estimated  to  be  8,245  tons,  valued  at  $850,000,  for  the  past  fiscal  year. 
For  reference  to  reports  of  examination  of  this  improvement  see 
Annual  Report  of  the  Chief  of  Engineers  for  1906,  page  340. 

July  1,  IfKX),  balance  unexpended $14,fl26.»d 

Amount  appropriated  by  river  and  harbor  act  api)roved  March  2, 1907_     25, 000. 00 

30,626.dS 

June  30»  1907,  amount  expended  during  fiscal  year : 

For  worlds  of  improvement $0,207.40 

For  maintenance  of  improvement 1,000.00  - 

10,207.40 

July  1,  1007.  balance  unexpcndotl 29,419.58 

July  1,  1007,  outstanding  liabilities 915.34 

July  1,  1007,  balance  available 28,504.24 

Amount  (estimated)  retiuired  for  comi>letion  of  existing  project 02,500.00 

(See  Appendix  Q  4.) 

5,  Chattahoochee  River\  Georgia  and  Alahanw^  helow  Columbus. — 
Columbus,  Ga.,  is  223  miles  above  the  junction  of  this  river  with  the 
Flint  and  3G0  miles  above  the  mouth  of  the  Apalachicola  River, 
formed  by  the  confluence  of  the  Chattahoochee  and  Flint.  Originally 
boats  were  always  able  to  reach  Columbus,  but  navigation  was  difii- 
cult  and  dangerous  by  day  and  impossible  by  ni^ht,  owing  to  the 
large  accumulation  of  logs,  snags,  and  overhanging  trees,  and  to 
sand,  rock,  and  marl  shoals  obstructing  the  channeL 

The  project,  for  the  improvement,  adopted  in  1873,  provided  for  a 
low-water  channel  100  feet  wide  and  1  feet  deep  from  Columbus,  Ga., 
to  Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  logs,  snags,  and  overhanging  trees,  cut- 
ting through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars 
by  works  of  contraction  and  shore  protection.  The  estimated  cost 
of  this  work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  139  miles, 
was  $145,247,  but  no  estimate  of  cost  for  that  part  between  Eufaula 
and  Columbus  was  ever  made. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1907,  was  $571,270.10,  largely  expended  in  main- 
tenance, removing  the  annual  influx  of  obstructions  brought  in  from 
caving  l)anks.  The  project  is  about  00  per  cent  completed  in  the 
upper  section,  above  Eufaula,  and  about  10  j^er  cent  in  the  lower 
section. 

No  increased  depth,  except  in  the  upper  part  of  the  river,  has  been 
gained;  but  by  removing  the  logs,  snags,  and  overhanging  trees, 
removing  the  sand,  gravel,  marl,  and  rock  reefs  and  regulatmg  the 
channel  immediately  below  Columbus,  the  river  has  l)een  kept  open 
to  navigation.  As  nearlv  all  the  land  along  the  banks  of  tne  river 
and  its  tributaries  has  l[)een  gradually  cleared,  each  rainy  season 
has  brought  increasing  quantities  of  sand  into  the  river,  fllling  the 
original  river  bed  with  shifting  sand  and  gravel  bars  and  greatly 
changing  its  regimen.  In  fact,  this  stream  has  now  a  changeable 
bed,  and  it  is  difficult  to  predict  one  year  exactly  Avhere  work  will 
be  needed  the  next.  Four  feet  draft  can  l)e  carried  at  ordinary 
low  water,  but  at  extreme  low  water  scant  3  feet  is  the  maximum 
draft  that  can  be  counted  upon. 
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Below  Eufaula,  Ala.,  the  river  is  now  in  a  fair  condition,  with  an 
available  low-water  depth  of  3^  feet,  but  between  Eufaula  and 
Columbus  there  are  a  number  of  bars  and  isolated  obstructions  which 
cause  trouble,  particularly  at  extreme  low  water.  The  most  serious 
of  these  obstructions  was  a  series  of  sand  bars  formed  in  the  river 
from  the  wharves  at  Columbus  down  to  Mary  Freemans  bar,  3  miles 
below,  which  made  it  impossible  for  steamboats  to  reach  Columbus, 
and  the  head  of  navigation  during  the  period  of  extreme  low  water 
was  therefore  Mary  Freemans  bar. 

During  the  last  few  years  more  liberal  appropriations  have  per- 
mitted a  more  vigorous  prosecution  of  work,  and  considerable  prog- 
ress has  been  made  on  the  permanent  improvement  of  the  river.  In 
addition  to  maintaining  the  river  free  from  snags  and  obstructions, 
the  channel  for  a  distance  of  20  miles  below  Columbus  has  been  regu- 
lated by  a  system  of  jetties,  and  the  most  serious  bars  in  the  upper 
river  have  been  kept  open  by  dredging  where  necessary.  As  a  result 
of  this  work,  Columbus  has  become  the  head  of  navigation,  and  boats 
are  able  to  reach  there  at  all  times,  except  during  unusually  low  water, 
such  as  occurred  in  the  fall  of  1904,  putting  a  stop  to  all  navigation. 

A  large  number  of  other  sand  bars  and  shoals  between  Columbus 
and  Eufaula  still  need  improvement,  the  regulating  works  already 
built  require  repairs  and  maintenance,  and  the  annual  accumulation 
of  snags  and  other  obstructions  must  be  removed  from  the  river 
throughout  its  length. 

It  is  proposed  to  apply  the  funds  available  to  this  work,  the  regu- 
lating works  to  be  extended  down  the  river  from  the  foot  of  the  pres- 
ent permanent  improvement. 

The  variation  oi  the  water  level  is  0  to  47  feet  at  Columbus. 

The  commerce  of  this  stream  consists  of  cotton,  cotton  seed,  ferti- 
lizers, grain,  naval  stores,  provisions,  hardware,  and  general  merchan- 
dise, and  is  so  combined  with  that  of  the  Flint  and  Apalachicola 
rivers  that  a  separation  is  impossible.  It  is  given  under  the  report  of 
the  Flint  River  as  120,000  tons,  valued  at  $13,510,750. 

The  effect  of  improvement  has  been  to  give  to  Columbus  and  all 
other  points  on  the  river  water  rates,  or  a  material  reduction  over 
rates  to  all  rail  points,  but  the  exact  amount  of  reduction  can  not  be 
stated. 

For  reference  to  report  of  examination  of  this  river  see  Annual 
Report  of  the  Chief  oi  Engineers  for  1906,  page  341. 

July  1,  1906,  balance  unexpendeil $25,112.28 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1007_  150, 000. 00 
Amount  allotted  from  appropriation  for  emergencies,  act  of  March  3, 

1905 10, 000.  00 

185, 112.  28 
.Tune  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,000.00 

For  maintenance  of  improvement 26,457.66 

33, 457.  66 

.July  1,  1907,  balance  unexpended 151,654.62 

July  1,  1907,  outstanding  liabilities 7,497.  .31 

July  1,  1907,  balance  available 144,157.31 

(See  Appendix  Q  5.) 
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6,  Choctawhatchee  River ^  Florida  and  Alabama. — ^The  Choctaw- 
hatchee  River  is  1G2  miles  long  from  Newton,  Ala.,  to  its  mouth,  in  . 
Choctawhatchee  Bay,  an  arm  of  the  Gulf  of  Mexico. 

Originally  the  river  was  impassable  during  low  water  for  about  10 
miles  helow  Newton,  due  to  marl  reefs  and  fish-trap  dams,  and  for 
the  remaining  152  miles  to  the  mouth  it  was  much  obstructed  by 
snags,  logs,  overhanging  trees,  and  sand  and  gravel  bars. 

The  project  for  the  improvement,  as  amended  in  1890,  contemplates 
the  creation  of  a  low-water  navigable  channel  throughout  by  remov- 
ing logs,  snags,  and  overhanging  trees,  by  excavating  rock  and  marl 
shoals,  and  by  contraction  works  and  snore  protection,  at  an  esti- 
mated cost  of  $112,832. 

The  amount  expended  on  this  river  under  the  existing  project 
(i.  e.,  since  1874)  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1907,  was  $178,000.38,  of  which  the  greater  part  has  been  expended 
in  maintenance.  The  expenditures  prior  to  1874  amounted  to 
$12,876.62. 

The  project  has  been  completed  and  the  additional  work  required 
is  for  maintenance. 

The  following  results  have  been  accomplished : 

A  channel  40  feet  wide  and  3  feet  deep  has  been  blasted  through 
the  marl  shoals  below  Newton  to  the  lower  end  of  these  shoals  above 
Pates  Landing.  The  river  has  been  partially  cleared  of  snags  and 
other  obstructions  from  Pates  Landing  to  Geneva,  but  above  Pates 
Landing  to  the  foot  of  the  shoals  it  is  impassable  at  lower  stages 
of  water.  A  fairly  navigable  channel  3^  feet  deep  at  low  water 
was  secured  by  snagging  and  works  of  regulation  from  Geneva  to 
Caryville,  but  is  again  much  obstructed.  The  remainder  of  the  lower 
river  has  repeatedly  been  cleared  of  obstructions,  but  is  at  present 
much  obstructed,  except  the  section  below  the  mouth  of  the  Holmes 
River,  which  is  in  fair  condition.  A  channel  75  feet  wide  and  6  feet 
deep  at  mean  low  water  was  dredged  through  the  bar  at  the  mouth 
of  tne  river  (Cypress  Top). 

The  actual  head  of  navigation  at  low  water  on  June  30,  1907,  was 
the  mouth  of  the  Holmes  River,  33  miles  above  the  mouth  of  the 
river.  The  minimum  draft  that  could  be  carried  to  this  point  was 
about  3  feet,  but  the  draft  is  at  least  1  foot  greater,  except  at 
Sandy  reach,  where  trouble  has  recently  developed. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

There  is  no  commerce  on  the  river  above  Geneva,  with  the  possible 
exception  of  a  small  movement  of  logs.  Below  Geneva  there  is  a 
large  commerce  in  logs  and  hewn  timber,  and  five  steamers  ply  be- 
tween Pensacola  and  Vernon  on  the  Holmes  River. 

The  commerce  on  this  stream  is  mainly  saw  logs,  timber,  naFal 
stores,  and  general  merchandise,  estimated  at  $800,000  in  value. 

For  reference  to  reports  on  examination  of  this  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  343. 
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BETWEEN   GENEVA  AND    NEWTON — GENERAL  IMPROVEMENT. 

July  1,  1906,  balance  unexpended $1,639.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  10, 000. 00 

11. 639.  00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 1, 939. 38 

July  1,  1907,  balance  unexpended • 9,699.62 

July  1,  1907,  outstanding  liabilities 54.55 

July  1,  1907,  balance  available 9,645.07 

CYPRESS   TOP  OUTLET. 

July  1,  1906,  balance  unexpended $663.94 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 663. 94 

(See  Appendix  Q  6.) 

7.  Holmes  River^  Florida^  from  Vernon  to  its  mouth. — Holmes 
River  empties  into  the  Choctawhatchee  River  about  40  miles  above 
the  mouth  of  the  latter.  It  is  a  wide  and  deep  stream  to  the  town  of 
Vernon,  25  miles  above  its  mouth,  but  was  originally  obstructed  by 
sunken  logs,  fallen  timber,  and  overhanging  trees,  and  was  only 
available  lor  navigation  by  small  sailing  craft  and  barges,  whicn 
occasionally  made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides 
for  making  a  navigable  channel  oy  removing  logs  and  snags  from 
the  river  and  overhanging  trees  from  its  banks,  from  the  mouth  up 
to  the  town  of  Vernon. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1907,  was  $14,000,  of  which 
$11,839.20  was  upon  Holmes  River  and  $2,160.80  upon  Lagrange 
Bayou. 

The  project  has  been  completed  and  additional  work  required  is 
for  mamtenance. 

Prior  to  June  30,  1902,  the  channel  was  cleared  pf  all  obstructions 
that  were  then  found  and  made  available  for  the  small  craft  that  then 
used  the  stream.  A  considerable  trade  having  sprung  up  on  this 
river,  work  was  resumed  during  the  fall  of  1903  and  the  river  cleared 
of  obstructions  from  Vernon  to  its  mouth.  It  was  again  cleared  in 
190i  and  in  1905,  and  Boyntons  bar  was  improved  ako  by  the  con- 
struction of  contracting  works. 

The  importance  of  this  improvement  has  increased  greatly  in  the 
last  few  years,  and  five  steamers  are  now  engaged  in  the  large  and 
growing  trade  between  Vernon  and  Pensacola. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  the  value  of  which  in 
1907  was  $800,000. 

For  reference  to  report  of  examination  of  this  stream,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1882,  page  1308. 
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July  1,  11)06,  balance  uiiej^pended $5.02 

Amount  appropriatwl  by  river  and  harbor  act  approved  March  2,  1907-  2, 000. 00 

2,  005. 02 

June  *iO,  1007,  amount  expendtnl  during  fiscal  year,  for  maintenauce  of 

improvement 5.02 

July  1,  1007,  balance  unexi>endeil 2,000.00 

(See  Appendix  Q  7.) 

S.  Blackwater  Rirer^  Flornda, — The  original  project  for  this  im- 
provement was  adopted  March  3,  1890,  and  proA^ded  for  securing  a 
channel  9  feet  deep  from  Milton,  Fla.,  to  Pensacola,  Fla.,  at  an  esti- 
mated cost  of  $20,000.  Under  this  project  $5,000  was  expended,  and 
a  channel  of  the  required  depth  secured  in  the  river  proper. 

The  river  and  harbor  act  of  March  3,  1905,  fixed  the  width  of  the 
channel  at  100  feet  and  the  estimated  cost  of  completion  at  $15,000. 

With  funds  appropriated  by  this  act  an  8-inch  suction  dredge  and 
other  plant  necessary  for  doing  the  work  were  repaired  and  dredging 
was  commenced  in  East  Bay  near  the  beacon,  about  2  miles  below 
Robinsons  Point,  and  a  channel  about  80  feet  wide  and  not  less  than 
9  feet  deep  was  dredged  for  a  distance  of  4,470  feet  toward  Robin- 
sons Point.  This  cut  has  improved  the  worst  part  of  the  channel 
and  increased  the  available  depth  over  the  improvement  about  1  foot, 
and  it  is  estimated  that  the  approved  project  is  about  40  per  cent 
completed.  In  the  execution  of  this  work  it  has  been  found  that  the 
area  to  be  dredged  over  is  uuich  larger  than  indicated  by  the  availa- 
ble charts  of  the  improvement,  possibly  due  in  part  to  fill  which  has 
taken  place  since  the  surveys  for  the  charts  were  made.  To  secure  a 
channel  9  feet  deep  and  iOO  feet  wide  over  the  remaining  shoals 
within  the  wide  limits  covered  by  the  improvement  is  estimated  to 
require  $20,000  in  addition  to  funds  available.  It  is  to  be  noted  that 
in  the  report  upon  which  the  present  project  is  based  the  doubtful 
character  of  the  original  estimate  was  recognized  and  the  possibility 
of  a  considerable  increase  was  clearly  foreseen. 

The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1907,  was  $16,370.98,  of  which  about 
$5,000  was  for  maintenance. 

The  maximum  draft  that  could  l)e  carried  over  the  improvement  at 
mean  low  water  on  June  30,  1907,  was  8  feet.  The  usual  variation 
of  water  surface  is  2  feet.  The  head  of  navigation  is  at  Milton, 
al)out  4  miles  above  the  mouth  of  the  river  proj^er. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

The  commerce  of  this  stream  consists  of  timber,  lumber,  sash  and 
doors,  naval  stores,  wool,  and  general  merchandise,  having  an  esti- 
mated value  of  $1,350,000  pc»r  anniun.  The  dry  dock  at  Bagdad  and 
marine  railway  at  Milton  both  do  a  large  business,  which  would  be 
materially  increastnl  by  the  completion  of  the  project. 

For  reference  to  report  of  examination  of  this  improvement, 
Annual  Report  of  the  Chief  of  Engineers  for  1906,  page  345. 
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July  1,  1906,  balance  unexpended $8,911.07 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     5, 000. 00 

13,911.67 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  worivs  of  improvement $7,500.00 

For  maintenance  of  improvement 2,  782.  65 

10,282.65 

July  1.  1907,  balance  unexpended 3.629.02 

July  1,  1907,  outstanding  liabilities 3,120.08 

July  1,  1907,  balance  available— 508.94 

iVmount  (estimated)  required  for  completion  of  existing  project 20,000.00 

(See  Appendix  Q  8.) 

9,  Harbor  at  Pensacola^  Fla. — The  available  depth  across  the  inner 
bar  at  the  entrance  to  this  harbor  in  1879,  previous  to  any  work  of 
improvement,  was  19.5  feet,  the  width  of  the  channel  being  contracted 
bv  the  encroachment  of  the  Middle  Ground  shoal  to  the  southward. 
The  harbor  entrance  and  channel  way  w  ere  also  obstructed  by  wrecks, 
and  the  western  shore  line  in  the  vicinity  of  Fort  McRee  was  cutting 
away  rapidly,  almost  the  whole  of  the  old  Fort  McRee  washing  away 
before  the  erosion  was  stopped. 

The  project  of  1877  considered  only  the  renioval  of  the  w^recks; 
that  of  1878  called  for  the  removal  oi  these  wrecks  and  for  making 
a  survey  to  determine  further  recommendations  for  improvement. 
The  project  of  1881  provided  for  dredging  a  channel  300  feet  wide 
and  24  feet  deep  at  mean  low  water  for  the  temporary  relief  of  navi- 
gation, and  also  for  protecting  the  shore  line  near  Fort  McRee,  with 
a  view  to  preventing  further  injurious  changes.  Dredging  under  this 
project  was  carried  on  at  various  times  between  1881  and  1893,  and 
at  the  close  of  the  dredging  operations  in  August,  1893,  the  available 
channel  was  225  feet  wide  and  24  feet  deep  at  mean  low  water.  Two 
groins,  one  360  feet  and  the  other  220  feet  long,  were  completed  in 
1890  and  still  serve  to  hold  the  shore  line  near  Fort  McRee. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new^  channel  across  the  Caucus  shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging,  if 
necessary.  In  1895  a  second  special  Board  of  Engineers  recommended 
that  no  change  be  made  in  the  project  of  1891,  but  that  dredging  be 
tried,  using  one  of  the  hydraulic  dredges  belonging  to  the  United 
States  to  open  up  a  channel  26  feet  deep  at  mean  low  water  and  as 
w4de  as  practicable  on  the  line  of  deepest  water  across  the  Caucus 
shoal  and  approximately  on  the  line  of  the  axis  of  the  jettied  channel 
proposed  by  the  Board  of  Engineers  in  1891.  In  December,  1895, 
this  channel  was  opened  by  the  U.  S.  dredge  Gedney  to  a  width  of 
120  feet  and  depth  of  24  feet  at  mean  low  water.  It  has  a  length  of 
about  10,000  feet  across  Caucus  shoal  and  is  now  known  as  the 
Caucus  channel. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  providing  for  the 
expenditure  of  all  funds  available  in  continuing  the  work  of  dredging 
across  the  Caucus  shoal  and  for  building  a  dredge  and  opening  the 
channel  across  the  Caucus  shoal  30  feet  deep  at  mean  low  water  to  a 
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width  of  at  least  300  feet,  with  such  side  slopes  as  the  material  ^oiild 
assume,  if  sufficient  funds  were  made  available  by  Congress,  Until 
a  channel  should  be  opened  by  dredging  across  the  Caucus  shoal,  as 
above  proposed,  the  Board  i-ecommended  that  the  construction  of  the 
jetties  for  its  maintenance  be  not  considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project 
to  "  securing  a  channel  depth  of  30  feet  at  mean  low  water,  from  the 
Gulf  of  Mexico  to  the  doclt  line  at  the  east  end  of  the  city  of  Pensa- 
cola," 

Work  done  during  the  fiscal  year  ending  June  30, 1902,  by  the  U.  S. 
dredge  Comstock,  loaned  from  the  Galveaton  district,  secured  a  30- 
foot  depth  for  a  width  of  100  feet  throughout  the  center  of  the 
channel,  and  for  an  additional  width  of  100  feet  a  depth  of  28  feet 
was  obtained. 

The  amount  expended  on  these  projects  to  June  30,  1905,  was 
$725,956,94.  The  work  done  comprises  the  removal  of  the  wrecks 
obstructing  the  channel,  dredging  a  large  amount  of  material  from 
the  inner  bar,  opening  and  redredging  a  30-foot  channel  across  the 
Caucus  shoal,  and  the  protection  of  the  shore  line  from  erosion  by  the 
construction  of  two  groins  near  old  Fort  McKee. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$220,000,  of  which  $150,000  might  be  used  in  constructing  a  seagoing 
suction  dredge.  This  dredge,  the  Caucus,  was  built  and  tumea  over 
to  the  district  in  August,  1905.  The  same  act  modified  the  project, 
which  now  provides  for  dredging  a  channel  30  feet  deep  and  500  feet 
wide  from  tne  Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the 
city  of  Pensacola.  There  is  no  approved  estimate  of  the  cost  of  this 
project.  Under  this  amended  project  there  has  Ixien  expended,  for 
dredge  construction,  $171,378.39,  and  for  the  improvement,  $152,- 
144.!>C,  of  which  about  $100,000  has  been  applied  to  maintenance. 
Tlie  project  is  about  25  per  cent  completed. 

The  U.  S.  dredge  Whii/ah  Bay  was  borrowed  from  the  Charleston 
district,  and  between  August  10,  1904,  and  February  14,  1905,  she 
restored  the  channel  to  a  depth  of  30  feet  at  mean  low  water  for  a 
width  of  150  feet. 

The  dredge  CavcuH  commenced  dredging  September  18,  1905,  and 
at  the  close  of  the  present  fiscal  year  had  removed  a  total  of  877,925 
cubic  yards  of  material.  This  work  has  restoi-ed  the  channel  to  its 
original  dimensions  and  widened  it  to  the  eastward  about  75  feet  and 
removed  the  greater  part  of  the  shoaling  due  to  the  September  storm, 
so  that  on  June  30,  1907.  the  minimum  width  of  channel  having  a 
depth  not  less  than  30  feet  at  mean  low  water  was,  approximately, 
225  feot. 

From  October  6,  1906,  to  January  8,  190",  inclusive,  the  Cauctu 
was  employed  by  the  Navj'  Department  on  salvage  work  at  the  Pen- 
sacola S'avy-Yard,  resultmg  from  the  storm  of  September  26-27, 
1900,  and  on  completion  of  this  service  she  was  laid  up  at  the  navy 
yard  for  repairs.  Due  to  crippled  facilities  and  lack  of  labor  at  the 
yard  these  repairs  were  greatly  delayed,  and  dredging  was  not 
resumed  until  May  11.  1907,  when  the  Caucus  commenced  work  with 
one  pump,  pending  completion  of  repairs  to  boilers.  For  the  remain-  , 
der  of  the  fiscal  year  she  was  engaged  in  removing  the  shoJtlinj^  dur" 
to  the  storm. 
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The  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  on  June  30, 1907,  was  30  feet,  and  the  ordinary  range 
of  tide  is  about  1.1  feet. 

The  commerce  of  this  port  is  very  large.  For  the  fiscal  year  ending 
June  30,  1903,  the  foreign  exports  were  reported  as  $13,741,540,  no 
record  of  the  coastwise  exports  being  available ;  in  1904,  as  $15,893,456 ; 
in  1905,  exports  as  $15,295,067  and  imports  as  $985,840;  in  1906, 
exports  as  $18,432,931  and  imports  as  $386,377;  in  1907,  exports  as 
$20,229,414  and  imports  as  $618,363. 

The  completion  of  the  project  will  give  greatly  increased  facilities 
to  the  large  commerce  of  Pensacola,  but  will  not  materially  affect 
freight  rates. 

July  1,  1906,  balance  unexpended .$60,587.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 1 100,  000.  00 

Amount  recei ved  for  salvage  work  by  dredge  Ca ucus 9,  799.  32 

170,  386.  86 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement o$13, 161. 10 

For  maintenance  of  improvement 50,949.  79 

64, 110.  89 

July  1,  1907,  balance  unexpended &106,275.97 

July  1,  1907,  outstanding  liabilities 68,829.71 

July  1,  1907,  l)alance  available 6  97,446.26 

.July  1,  1907,  amount  covered  by  uncompleted  contracts __.       2,  747.88 

(See  Appendix  Q  9.) 

10.  Escambia  and  Conecuh  Hvers^  Florida  and  Alabama, — These 
two  names  apply  to  one  and  the  same  stream,  which  flows  through  a 
heavily  timbered  country  in  southern  Alabama  and  western  Florida 
into  Escambia  Bay,  an  arm  of  Pensacola  Bay.  The  change  of  name 
occurs  at  the  boundary  line  between  the  two  States.  The  timber  from 
this  district  is  brought  down  the  river  and  forms  a  large  part  of  all 
that  is  exported  from  Pensacola.  Originally  the  river  was  much 
obstructed  by  snags,  marl  reefs,  and  sand  bars,  and  a  bar  at  its  mouth, 
where  the  rafts  are  made  ready  to  be  towed  to  Pensacola,  prevented 
the  entrance  of  tugs  and  seriously  interfered  with  navigation. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  in  1833,  and  prior  to  the  adoption  of  the  present  project  $5,000 
was  expended  in  removing  obstructions.  A  subsequent  appropriation 
of  $5,500,  made  in  1836,  was  returned  to  the  surplus  fund  in  1838. 
No  further  appropriations  were  made  until  1880. 

(a)  General  improvement, — The  present  project,  as  originally 
adopted  June  14,  1880,  provided  for  the  improvement  of  the  river 
from  its  mouth  to  Indian  Creek,  Alabama,  an  estimated  distance  of 
293  miles,  by  the  removal  of  snags,  logs,  and  overhanging  trees,  by 
excavating  rock  shoals,  by  works  of  contraction  and  shore  protection, 
and  by  dredging  a  channel  150  feet  wide  and  5^  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  all  at  an  estimated  cost  of 
$87,430,  but  the  recent  adoption  of  a  separate  project  for  the  Conecuh 

a  Includes  $3,161.10  on  acconnt  of  construction  of  dredge  Caitcus, 
^  Incli  dee  $1,621.61  on  account  of  construction  of  dredge  Caucus. 
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Kiver  has.  in  effect,  fixed  the  upper  limit  of  the  improvement  as  the 
mouth  of  Patsalif^a  Creek.  The  project  has  been  completed  and  addi- 
tional work  rerjuired  i.-»  for  maintenance. 

Tlie  amount  exfK*nded  on  this  project  to  June  30,  1907,  was 
$110,t>l)8.*J2,  largely  for  maintenance.  These  expenditures  have  kept 
the  river  fairly  frw  from  snags,  opened  the  channel  across  the  bar  at 
the  mouth  from  time  to  time,  and  greatly  facilitated  the  rafting  and 
towing  of  timlxM*:  but.  due  to  lack  of  funds  in  recent  years,  the  river, 
wiiifrh  in  lOW  was  practically  free  from  obslnictions  from  its  mouth 
to  near  the  mouth  of  Patsaliga  Creek,  has  a^in  become  so  much 
iibstructed  as  to  s(*riously  interfere  with  the  rafting  of  timber  at  low- 
water  stages.  The  channel  across  the  bar  has  shoaled  also,  interfering 
with  the  movement  of  the  towboats  for  the  rafts.  In  1905  the  worst 
ol>st  met  ions  wore  n^moved  from  the  mouth  of  Escambia  River  to  a 
jKiint  near  Brewton,  Ala.,  al>out  128  miles  above. 

During  the  Septemlx?r  storm  of  190C  the  channel  was  badly 
olistructed  with  fallen  timber,  and  under  an  emergency  allotment  of 
$5,W0,  made  for  the  purpose,  this  was  removed  by  the  United  States 
snag  boats. 

Reference  to  reports  of  examination  of  this  improvement  will  be 
found  on  pages  JU8-349  of  the  Report  of  the  Chief  of  Engineers  for 
1900. 

(/>)  (Umecnh  Riner, — By  act  of  Congress  approved  March  2,  1907, 
a  i)roject  was  adopted  for  completing  the  improvement  of  the  Cone- 
cun  River  from  the  mouth  of  Patsaliga  Creek  to  the  State  line  between 
Florida  and  Alal)ama,  l)y  removal  of  bowlders,  snags,  and  rock  shoals, 
in  accordance  with  report  submitted  in  House  Docmnent  No.  159, 
Fifty-ninth  (Vnigress,  first  session,  at  an  estimated  cost  of  $31,000. 

\\  ork  under  this  project  has  V)een  confined  to  plant^  a  quarter  boat 
has  been  constructed,  and  a  working  barge  is  nearing  completion. 
'^riie  field  work  will  commence  early  in  the  coming  fiscal  year,  and 
funds  now  available  will  l>e  sufficient  to  complete  the  project  for  this 
section  of  river.  Subsequent  maintenance  can  be  more  conveniently 
and  logically  provi(l(»d  for  under  the  general  project. 

The  actual  head  of  navigaticm  dunng  ordmary  stages  of  the  river 
is  at  the  month  of  Patsaliga  Creek,  about  105  miles  above  the  moiitii 
of  Ks<*ambia  River. 

The  effect  of  the  imj)rovement  on  freight  rates,  if  any,  is  not  known. 

The  conunen-c  of  this  stream  is  mainly  in  timber,  lumber,  and  saw 
logs,  the  value  of  whi<*h  is  estinuited  at  Jp2,500,000. 


(•  V.  N  KK  A I .    I M  IMK )  V K  M  K  N T. 


July  1.  UXm;.  lmIaii<\MinoxiM»iMle<l $4,278.83 

Amount  n|)|>ro|)ri:it(H|  by  riviT  iiihI  harlMir  act  appi*t>ve<l  Mnroli  2,  U)07.  15,000.  00 
Anionnt  nll(»tt<Ml  from  approprliitlon  f«>r  eiiHTKenclw,  art  of  March  3. 

iiMCi  . . .      _-  5,ooaoo 


24, 278. 8» 


Juno  .*M),  11)07.  amount  «'XImmu1<n1  tlurlnc  fisral  yoar,  for  maintenanw 

of  lmpn)vem<Mit . 0,312.85 

July  1,  11)07.  balamv  unoxiM»ml«Ml                                                 17,06S.96 

July  1.  U)07,  outHtamlluB  llabUlthm                        __.    .  1,192.83 

11)07,  balance  available -                        . 16»  778146 
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CONECUH   BIVEB. 

Amount  appropriated  by  river  and  harlwr  act  approved  March  2, 1907_  $31, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      964. 20 

July  1,  1907,  balance  unexpended 30,035.80 

July  1,  1907,  outstanding  liabilities 899.33 

July  1,   1907,  balance  available 29,136.47 

(See  Appendix  Q  10.) 

11.  Alabama  River ^  Alabama. — This  river  is  formed  by  the  junc- 
tion of  the  Coosa  and  the  Tallapoosa,  11  miles  below  Wetumpka,  on 
the  Coosa  River,  and  from  this  junction  to  its  junction  with  the  Tom- 
bigbee  to  form  the  Mobile  it  constitutes  a  312-mile  link  in  a  water- 
way 815  miles  long,  from  the  Oostenaula  and  Coosawattee  rivers, 
Georgia,  to  the  Gulf  of  Mexico. 

The  river  was  originally  so  obstructed  by  logs,  snags,  and  over- 
hanging trees,  and  shoals,  many  with  depths  of  but  2.5  feet,  that 
durmg  the  low-water  season  navigation  was  practicable  by  day  only. 
Long  detentions  were  frequent  at  many  of  the  shoals  below  Selma, 
and  when  the  water  was  unusually  low  traffic  was  suspended  between 
Selma  and  Montgomery  for  three  or  four  months  in  the  year. 

The  original  project,  adopted  in  1878,  for  the  improvement  of 
this  stream  provided  for  securing  a  low-water  channel  4  feet  deep  and 
200  feet  wide  by  removing  snags,  logs,  and  overhanging  trees;  by 
constructing  works  of  reflation,  and  by  dredging,  all  at  an  estimated 
cost  of  $229,741.  On  this  project  $185,000  was  expended,  principally 
in  snagging  operations  ana  the  construction  of  works  of  contraction. 
These  expenditures  greatly  improved  the  condition  of  the  channel, 
freeing  it  from  obstructions,  and  secured  a  low-water  depth  of  4^ 
to  5  feet. 

In  1891  the  original  project  was  amended  to  provide  for  a  low- 
water  channel  6  feet  deep,  which  was  to  be  secured  in  the  same  gen- 
eral way  as  contemplated  in  the  original  project,  and  the  estimated 
cost  was  placed  at  $386,251,  provided  that  at  least  $100,000  should  be 
appropriated  annually,  and  $10,000  a  year  thereafter  for  mainte- 
nance.    The  project  is  about  10  per  cent  completed. 

Upon  this  project  there  has  been  expended  to  June  30,  1907,  $303,- 
659.06,  largely  for  maintenance,  but  until  recently  appropriations 
have  been  very  small  and  the  channel  has  been  deteriorating,  work  on 
the  river  being  confined  to  the  operations  of  the  snag  boat.  During 
the  last  two  years  the  plant  has  been  thoroughly  overhauled  and 
materially  increased,  and  both  the  dredge  and  snag  boat  operated 
throughout  the  working  seasons. 

The  river  and  harbor  act  of  March  3,  1905,  contemplated  securing 
a  continuous  channel  not  less  than  4  feet  deep  in  the  Alabama  River 
by  open-channel  work,  and  as  the  benefits  to  be  derived  from  the 
improvement  are  very  great,  funds  should  be  provided  for  the  vigor- 
ous prosecution  of  work. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  to 
Montgomery  at  low  water  was  about  3^  feet,  but  due  to  unusually 
favorable  conditions  for  the  last  year  the  limiting  depth  available 
has  been  at  least  1  foot  greater  than  this.  These  conditions,  how- 
ever, were  very  unfavorable  for  work  of  improvement  last  season. 
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The  actual  head  of  navigation  is  Wetumpka,  on  the  Coosa  River, 
and  the  variation  of  the  water  level  is  from  0  to  59  feet  at  Mont- 
gomery, Ala. 

The  commerce  of  this  stream  is  important,  consisting  principally 
of  cotton,  cotton  seed,  fertilizer,  grain,  lumber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freight  of  all  descrip- 
tions, amounting  m  the  past  fiscal  year  to  approximately  417,04:1  tons, 
valued  at  $10,833,488.  This,  however,  is  but  a  part  of  the  frei^t 
movement  that  is  affected  by  the  improvement,  lor  the  actual  ship- 
ments by  water  have  been  relatively  small,  and  with  the  river  im- 
proved iov  continuous  navigation,  it  is  estimated  that  at  least  100,000 
tons  of  the  present  all-rail  freight  movement  would  either  go  by 
river  or  at  river  rates,  and  the  resulting  saving  would  be  enormous. 
In  addition,  improved  facilities  would  render  possible  an  actual 
reduction  in  rates  on  freight  now  carried  by  river. 

For  reference  to  reports  of  examinations  made  of  this  river,  see 
Report  of  the  Chief  of  Engineers  for  1906,  pages  349-350. 

July  1,  lOOT),  balance  unoxi)on(lo<l $61,626.50 

Amount  appropriate*!  by  river  and  harl)or  act  approved  March  2, 11)07-  200, 000. 00 

261,626.110 
June  .'K),  1907.  amount  exi)onded  during  fiscal  year: 

For  worivs  of  improvement $5,000.00 

For  maintenance  of  improvement 20,  285.  TH] 

31.285.56 

July  1,  1007,  balance  unexpendeil 230,340.94 

.July  1,  1007,  outstandinj:  lial)ilitie.'< 18,d5fL03 

July  1,  1907,  balance  available 211,386.91 

July  1,  1907,  amount  covered  by  uncomi)leted  <*ontracts 15,710-00 

(See  Appendix  Q  11.) 

P2,  Coos(f^  Oostenaula^  and  Coosawattee  rivers^  Georgia  and  Ala- 
bama, — The  Coosa  is  formed  at  Rome,  Ga.,  by  the  junction  of  the 
Oostenaula  and  Etowah  rivers,  which  have  their  sources  in  northern 
Georgia.  The  Oostenaula  is  formed  by  the  junction  of  the  Coosa- 
wattee and  Connesauga  rivers,  56  miles  northwest  of  Rome.  The 
Oostenaula  above  Rome,  Ga.,  and  its  tributary,  the  Coosawattee,  are 
navigable  for  light-draft  boats  during  nine  months  of  the  year  for  a 
distance  of  about  105  miles,  but  the  Etowah  and  the  Connesauga  are 
not  navigable. 

The  Coosa  Ri^Tr  has  always  been  navigable  for  lirfit-draft  boats 
from  Rome,  Ga.,  to  (Jreenport,  Ala.,  an  estimated  distance  of  162 
miles,  and  this  part  of  the  river  is  of  such  a  character  as  to  make 
its  improvement  by  works  of  contraction  and  channel  excayatkm 
entirely  practicable,  except  at  IIoi*seleg  shoals,  near  Rome,  Ga.,  where 
a  lock  of  low  lift  will  be  ultimately  required. 

From  Greenport,  Ala.,  to  Wetumpka,  Ala.,  a  distance  of  142  miles, 
locks  and  dams  are  required  in  conjunction  with  works  of  contraction 
:ind  channel  excavation  to  ])rovide  for  navigation. 

From  Wetumpka  to  the  junction  of  the  Tallapoosa  River  the  river 
is  navigable  at  all  seasons. 

The  ordinarv"  variations  of  the  water  surface  are,  at  Rome,  Ghi., 
0  to  30  feet ;  at  Greenport,  Ala.,  0  to  15  feet ;  at  Wetumpka,  Ala.,  0  tQ 
50  feet. 
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The  improvement  of  these  rivers  is  provided  for  under  the  three 
following  projects  (for  reference  to  report  upon  proposed  modifi- 
cations or  projects  for  improving  the  Coosa  River,  seen  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  p.  326) : 

(a)  Coosa  River  between  Rome^  Ga,^  and  East  Tennessee^  Virginia 
and  Georgia  Railroad  bridge, — The  original  project  for  the  improve- 
ment of  the  Coosa  River  contemplated  the  opening  of  a  continuous 
water  route  of  transportation  from  the  Mississippi  River  to  the 
Atlantic  Ocean  by  way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamaha  rivers,  with  canals  from  the  Tennessee  to 
the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  This  was  desig- 
nated as  the  "  southern  route." 

Various  examinations  and  estimates  for  the  improvement  of  parts 
of  this  section  of  river  have  been  made  from  time  to  time  up  to  the 
adoption  of  the  existing  project,  September  19,  1890.  This  project, 
as  modified  by  act  of  Congress  of  July  13,  1892,  formed  a  part  of  a 
plan  submitted  in  1875  for  a  proposed  waterway  from  the  Mississippi 
to  the  Atlantic  via  the  Tennessee  River,  and  provides  for  a  crib  and 
timber  lock  200  by  32  feet  and  a  3-foot  lift,  with  excavation  for  a 
4-foot  channel  between  Rome,  Ga.,  and  Wills  Creek  in  Alabama,  at  a 
total  estimated  cost  of  $180,000;  for  three  locks  between  Greenport 
and  Lock  4  (Whisenant  and  Ten  Island  shoals),  210  feet  long,  40  feet 
wide,  and  an  extreme  low-water  depth  of  4  feet  on  miter  sills, 
together  with  a  3-foot  channel  between  Locks  Land  3,  at  a  total  esti- 
mated cost,  including  accessory  dams  and  dikes,  of  $155,616.23;  for 
five  locks  and  dams  from  ana  including  Lock  4  to  the  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  bridge,  the  locks  to  have  an 
available  length  of  280  feet,  width  of  52  feet,  and  an  extreme  low- 
water  depth  of  6  feet  over  the  miter  sills,  together  with  a  connecting 
channel  100  feet  wide  and  4  feet  deep  at  extreme  low  water,  at  a 
total  estimated  cost  of  $1,160,491,  or  at  a  total  cost  for  the  entire 
improvement  of  $1,496,107.23.  About  20  per  cent  of  the  project  has 
been  completed. 

To  June  30,  1907,  there  has  been  expended  on  this  section  of  the 
Coosa  $1,048,438.16,  of  which  $524,738.16  has  been  expended  upon 
the  existing  project  and  $523,700  prior  to  its  adoption.  The  work 
accomplished  is  as  follows,  of  which  expenditures  about  10  per  cent 
has  been  for  maintenance : 

Locks  1,  2,  and  3,  Coosa  River,  commenced  prior  to  1890,  have 
been  completed.  They  are  situated,  respectively,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greenport,  Ala.,  and  have  available  lengths  of 
175  feet  and  widths  of  40  feet. 

Lock  4  (25.89  miles  below  Greenport),  commenced  since  the  adop- 
tion of  larger  dimensions  above  mentioned,  has,  together  with  its 
appurtenances,  been  under  construction,  with  desultory  appropria- 
tions, since  1886,  but  still  incomplete. 

Channel  improvement  has  been  extended  as  far  down  as  Lock  4, 
and  navigation  is  now  possible  to  this  point,  except  at  extreme  low 
water,  when  interruptions  occur  a  short  distance  above  Lock  4. 

During  the  past  fiscal  year  work  was  confined  to  the  improvement 
and  maintenance  of  the  cnannel  between  Rome,  Ga.,  and  Lock  4,  Ala- 
bama, and  to  care  of  the  large  amount  of  plant  on  hand.    Provision 
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should  be  made  for  further  improvement  and  maintenance  of  tliis 
channel. 

By  act  approved  June  4,  190G,  Congress  authorized  the  completion 
of  the  dam  and  fore  bay  of  Lock  4  by  private  interests,  and  when  this 
work  is  undertaken  funds  should  be  provided  for  the  completion  of 
the  lock,  for  such  completion  will  afford  a  passage  to  the  rafts  which 
must  at  i)resent  be  run  over  the  dam,  frequently  injuring  it  seriously, 
and  will  also  extend  navigation  to  the  railroad  at  Riverside  during  the 
greater  part  of  the  year.  As  the  old  cofferdam  now  acting  as  the 
west  abutment  of  Dam  4  is  in  bad  condition,  extensive  repairs  will  be 
required  in  the  near  future  to  preserve  the  dam,  and  unless  advantage 
is  promptly  taken  of  this  act  these  repairs  must  be  undertaken  by  the 
United  States.  However,  since  the  terms  of  the  act  allow  two  years 
for  the  commencement  of  work  on  the  dam  and  fore  bay^  no  addi- 
tional appropriation  for  repairs  to  the  dam  or  for  completion  of  the 
lock  will  be  required  at  present. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  at 
ordinary  low  w  ater  between  Rome,  Ga.,  and  Lock  4  was  3  feet,  except 
at  Horseleg  shoals,  1^  miles  below  Rome,  over  which  but  2  leet  can 
be  carried  until  a  lock  is  constructed  at  this  point. 

The  improvement  has  resulted  in  a  reduction  in  railroad  rates  be- 
tween points  on  the  river  and  either  Rome  or  Gadsden  of  not  less 
than  50  per  cent,  water  rates  controlling  all  shipments  to  and  from  the 
country  contiguous  to  the  river. 

The  conmierce  of  this  portion  of  the  Coosa  consists  principally  of 
cotton,  cotton  seed,  fertilizer,  timber,  luml)er,  staves,  grain,  and  mis- 
cellaneous articles,  amounting  to  124,078  tons,  valued  at  $3,500,000. 

(b)  Coosa  Rirer  between  Wetumpka  and  East  Tennessee j  Virginia 
and  Georgia  Railroad  bridge, — On  account  of  the  numerous  rapids 
this  part  of  the  river  has  never  been  navigable. 

The  original  project  for  the  improvement  of  this  section  of  the 
river,  adopted  September  19,  181)0,  as  the  result  of  a  survey  made  in 
1889  and  modified  by  Congre^^s  July  13,  1892,  contemplates  slack- 
water  navigation  and  provides  for  the  construction  of  23  locks  and 
dams  of  varying  lifts,  of  an  available  length  of  280  feet  and  width  of 
52  feet,  with  0  feet  over  the  miter  sills,  no  lift  of  lock  to  exceed  15 
feet.  In  addition,  the  channel  is  to  be  cleared  of  various  rock  reefs 
and  points  hO  as  to  give  a  least  depth  of  4  feet,  all  at  an  estimated 
cost  of  $5,106,422.    About  4  per  cent  of  the  project  has  been  completed. 

There  has  been  expended  on  this  project  to  June  30,  1907,  $400.- 
423.32,  of  which  about  2^  per  cent  has  been  for  maintenance,  which 
has  resulted  in  the  construction  of  the  lowest  lock  of  the  series,  known 
as  No.  31,  excepting  the  dam  and  gates,  the  excavation  of  the  channel 
l)etween  this  lock  and  the  one  next  above,  and  the  preparation  of  data 
and  plans  for  additional  locks  and  dams,  but  these  data  are  still  in- 
complete. As  vet  no  benefit  has  been  derived  from  this  improvement, 
and  its  value  is  entirely  dependent  on  the  completion  of^the  entire 
system. 

Provision  should  l>e  made  for  the  care  of  the  proj>erty  belonging  to 
the  improvement. 

(r)  Oostenaula  and  Coosawattee  rirers^  Georgia, — There  were  no 
operations  on  these  streams  during  the  year,  and  none  are  proposed 
until  obstructing  bridges  are  altered. 

To  June  30,  1907,  $32,050.41  has  been  expended. 
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July  1.  lOilrt.  balamv  unoxi^miei! . .               .  $ II,  ATtV  \i«* 

Amount  appropriated  by  riwr  aiul  lmrl»or  act  ai»i>rt»vtHl  Mai\*U  2. 

1907 .      ..  iV\tHHVU> 

Amount  ret-eived  from  sale  of  typewriter »\  U» 

June  30, 1907,  amount  exi)endeil  duriu}?  fiscal  year,  for  lualuteuaiuv 

of  improvement ..  ...                    .  7.5:21, 8!t 

July  1,  1907,  balance  unexj)ende<!-- ,  ^7,<K^•^.(M> 

July  1,  1907,  outstanding  liabilities     ...    .  'J,  un»7.  HI 


'   ar-b 


July  1,  1907,  balance  available .  _    .  M,  7»%a  4M 

Amount  (estimated)  re(iuire<l  for  completion  of  cxlMtlnK  pr«»Jt»c(    .  (1, 059, 91  a.  00 
(See  Appendix  Q  12.) 

13,  Operating  and  care  of  ranaln  and  other  workn  of  no  r  it/at  Ion 
on  Coosa  Hirer,  Georgia  and  Alabama, — IxM'ks  1,  2,  inul  li  worn 
opened  to  navigation  June  30,  1890,  and  have  Ixhmi  operalod  ('ontiiui- 
ously  ever  since,  except  during  such  periods  an  it  wan  nrcM^Hsarv  <o 
close  them  for  repairs  and  for  a  period  of  ten  days  in  Kehniary, 
1895,  when  the  canal  between  I^cKrks  2  and  8  waH  frozen  over. 

The  amount  expended  to  the  end  of  the  fiwal  year  <'iHlin|<  .hino  ao, 
1907,  was  $163,759.45. 

The  expenses  of  operating  and  care  of  Jjockn  1,  2,  and  *^  and  Dnin  I 
during  the  fiscal  year  have  l)een  paid  from  the  f)ennanenl  in<leflniin 
appropriation  provided  for  by  section  4  of  the  act  of  ,lnlv  T),  IHHI. 
Tnese  expenses  amounted  to  $11,444.11,  exclusive  of  liabilities  out- 
standing on  June  30,  1907,  of  $7,635.15. 

(See  Appendix  Q  13.) 

14.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation, — On  March  22,  1907,  an  allotment  of  $1,250  was  maclo 
from  the  indefinite  appropriation  for  the  removal  of  the  wreck  of  n 
lighter  sunk  in  Apalachicola  River.  Bids  for  removal  were  op^niwl 
on  June  25,  1907,  and  the  work  will  be  done  under  contract  eurly  m 
the  next  fiscal  year. 

IMPROVEMENT   OF    UIVEIIS    AND   HARBORS    IX   WKOTUK.ir  AtJkrfCAHA 

AND  EASTERN  MISSISSIPPI. 

Corps  of  Engineers,  since  October  2,  1906.    VMrnmrnrnw^  U^\r 
Col.  Clinton  B.  Sears,  Corp^of  Engineew,  %  JiAf^.  :cjr>,.  *.,- 


mum  depths  of  ^  feet  through  (ThoctMT 
Dog  River  bar,  the  available  draft  to  M 
being  limited  to  the  latter  depth. 

The  improvement  of  the  channel  of  XfiikflfaiVr 
gressive.    Between  1826,  the  date  cifktkmm 
work,  and  1857  a  channel  10  tMSmm^^  # 
ENO  1907 ^24 
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shoals  in  Mobile  Bay  up  to  the  city  of  Mobile.  Between  1870  and 
1876  this  depth  was  increiused  to  13  feet,  the  channel  being  dredged 
to  a  width  of  800  feet  through  Choctaw  Pass  and  200  feet  through 
Dog  River  bar. 

In  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  and  appropriations  between  1878  and  1886  were  applied  to 
the  formation  of  a  channel  of  these  dimensions. 

In  the  river  and  harbor  act  of  August  11,  1888,  a  project  for  secur- 
ing a  channel  23  feet  deep  was  adopted,  this  project  being  modified 
by  the  river  and  harbor  act  of  September  10,  1890,  so  as  to  provide 
for  the  formation  of  a  channel  28  feet  deep  and  with  a  top  width  of 
280  feet  from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek, 
above  the  city  of  Mobile.  This  channel  was  completed  in  1896,  sub- 
sequent appropriations,  up  to  and  including  that  made  bjr  the  sun- 
dry civil  act  of  July  1,  1898,  having  been  applied  to  its  maintenance. 

The  total  amount  expended  on  these  projects  was  $3,648,630.60, 
of  which  about  $115,000  is  estimated  to  have  been  applied  to  mainte- 
nance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  lormation  of  a  channel  28  feet  deep  and  100  feet  wide 
at  bottom,  with  appropriate  slopes,  from  the  entrance  of  the  bay  to 
the  mouth  of  Chickasaw  Creek,  at  an  estimated  cost  of  $1,640,000, 
and  the  removal  of  sunken  obstructions  from  Mobile  Harbor  at  such 
times  as  the  latter  work  mav  l)e  authorized.  This  project  was 
adopted  bv  the  river  and  harbor  act  approved  March  3,  1899,  and 
was  modified  by  the  acts  of  June  18,  1902,  and  March  3,  1905. 

The  amount  expended  on  work  under  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1907,  was  $1,300,584.21. 
of  which  amount  the  sum  of  $262,221.75  was  allotted  to  the  work  oi 
maintenance. 

The  work  of  forming  a  28-foot  channel  in  Mobile  River  and  Bay 
under  the  existing  project  was  commenced  in  1899,  and  under  two 
continuing  contracts,  during  the  progress  of  which  12,402,956  cubic 
yards  of  material,  scow  measurement,  was  removed  up  to  November 
11,  1903,  an  uninterrupted  channel  of  the  projected  depth  and  from 
55  to  150  feet  width  was  formed  within  the  limits  of  the  project. 
Expenditures  since  have  been  applied  to  maintenance  dredging. 
The  work  of  removing  sunken  trees,  logs,  timbers,  and  other  danger- 
ous obstructions  from  the  channel  of  Mobile  Harix)r  has  been  prose- 
cuted, when  necessary,  with  funds  allotted  for  that  purpose. 

The  project  was  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  so  as  to  include  the  completion  of  the  work  proposed  by  the 
existing  project  at  an  estimated  cost  of  $560,000  ana  the  prosecution 
of  operations  to  provide  increased  depth  progressively  as  may  be  pos- 
sible with  appropriations  of  $100,000  annually  for  a  perioJi  of  five 
years.  The  act  authorized  continuing  contracts  for  prosecuting  the 
work  in  the  sum  of  $860,000,  yet  to  be  appropriated,  and  the  applica- 
tion of  $10,000  to  removal  of  obstructions  arising  from  fresnets  in 
the  rivers  entering  Mobile  Bay.  The  construction  of  a  dredge  for 
this  improvement  was  also  authorized. 

The  modified  project  is  printed  in  House  Document  Xo.  647,  Fifty- 
ninth  Congress,  first  session. 
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With  available  funds  and  future  appropriations  it  is  proposed  to 
dredge  the  channel  to  its  full  dimensions  -throughout  its  length,  and 
to  obtain  such  increase  in  depth  as  may  be  possible;  to  build  a  dredge 
.for  use  on  the  improvement  at  a  cost  not  to  exceed  $200,000,  and  to 
remove  sunken  logs  and  similar  obstructions  from  the  navigable 
channel. 

Under  normal  conditions  the  dredged  channel  in  Mobile  Harbor 
shoals  rapidly,  but  this  shoaling  during  the  past  fiscal  year  was 
added  to  greatly  by  the  storm  of  September  27,  1906.  From  an  exam- 
ination after  this  storm  it  was  found  that  there  were  places  with  as 
little  as  17  feet  depth,  and,  under  date  of  October  13,  1906,  a  contract 
was  entered  into  with  George  G.  Barker,  of  Wilmington,  Del.,  for 
dredging  to  a  depth  of  23  feet  through  the  worst  of  these  shoals.  To 
this  work  was  applied  about  all  the  uien  available  balance  of  approx- 
imately $100,000,  resulting  in  the  formation  of  cuts  23  feet  deep,  50 
feet  wide  at  bottom,  and  with  an  aggregate  length  of  46,888  feet 
from  a  point  600  feet  north  of  light-house  beacon  14  to  a  point 
4,188  feet  south  of  the  same  beacon,  and  from  2,840  feet  north  of 
light-house  beacon  8-A  to  a  point  1,056  feet  south  of  light-house 
beacon  4.  In  this  work  1,109,410  cubic  yards  of  material,  scow  meas- 
rement,  was  removed  from  the  channel. 

A  few  sunken  obstructions  were  also  removed  from  the  navigable 
channel  during  the  year,  adding  much  to  the  safety  of  its  naviga- 
tion. 

Work  under  the  project  is  about  two-thirds  completed. 

On  June  30,  1907.  the  maximum  low-water  draft  that  could  l^e 
carried  over  the  shoalest  part  of  the  improved  channel  was  l)etween 
21  and  22  feet.     The  average  range  of  tide  is  IJ  feet. 

Mobile  River  is  navigable  for  vessels  of  about  14  feet  draft  up  as 
far  as  its  head,  about  45  miles  above  the  city  of  Mobile. 

Detailed  information  with  reference  to  the  work  accomplished  un- 
der the  existing  project  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1901,  page  1810,  and  1904,  page  1803.  A  ref- 
erence to  the  report  of  the  survey  upon  which  the  project  is  based  is 
printed  in  the  Annual  Report  of  tne  Chief  of  Engineers  for  1904, 
page  324. 

The  imports  and  exports,  foreign  and  domestic,  for  1905.  aggre- 
gated 2,275,870  tons;  value,  $57,793,100.12.  Cotton,  lumber,  timber, 
breadstuffs,  and  hog  products  are  the  principal  articles  of  export,  and 
bananas  and  sisal  grass  the  most  important  of  the  imports. 

The  eifect  of  the  project  has  been  to  give  Mobile  an  average  reduc- 
tion of  about  20  per  cent  on  rail  freight  rates  from  Atlantic  seaport 
cities  and  to  aflFord  direct  water  freight  rates  from  Mobile  to  foreign 
ports. 
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GENERAL   IMPROVEMENT. 


July  1,  1006,  balance  unexpended -.$102,302.55 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  190. 000. 00 

June  30,  1907,  sale  of  Government  property 75. 00 

June  30,  1907,  refundment  of  overpayment .37 


292,437.92 
June  30.  lfK)7.  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 101,807.56 


July  1,  1907,  balance  unexpendeil 190,630.36 

July  1,  1?)07,  outstanding  liabilities 1,630.00 


July  1,  1907,  balance  available 189,000.36 


Amount  (estimated)  recjuired  for  completion  of  existing  project 360,000.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1.  1907 360,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

REMOVING   OBSTRUCTIONS. 

July  1,  190<I,  balance  unexpended $148.14 

Amount  appropriated  by  river  and  harl)or  act  approved  March  2, 1907.     10, 000. 00 


10, 14a  14 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 261.84 


July  1,  1907.  balance  unexpende<l _   __   ..       9,886.30 

July  1,  1907,  outstanding  liabilities 80.00 


July  1,  1907,  balance  available 9,806.30 

CONSOLIDATED. 

.Tuly  1,  19(H»,  balance  unexi>ended $102,510.60 

Amount  appropriated  by  river  and  harbor  act  api>rov(Hl  March  2, 1907.  200, 000. 00 

June  30,  11K)7,  sales  of  (Jovernment  property 75.00 

June  30,  1907,  refundment  of  overpayments .37 


302,586.06 
June  .30,  1907,  amount  exi>ended  during  fiscal  year,  for  maintenance 
of  Improvement 102,060.40 


.Tulv  1,  1907,  balance  unexi)ended 200,51^66 

July  1,  1907,  outstanding  liabilities l,7ia00 


July  1,  1907,  balance  available 198,806.68 

Amount  (estimated)  reiulred  for  c<mipletion  of  existing  projei-t 360,000.00 

Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  June 
'SO,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 36O,O00lOO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

(See  Appendix  R  1.) 

2,  Mobile  har^  Alabama, — Mol)ile  bar  is  located  in  the  Gulf  of 
Mexico  off  the  entrance  to  Mobile  Bay.  This  bar  had  a  depth  of  2S 
feet  at  low  water  over  ample  width  before  any  work  of  improvement 
was  commenced  upon  it.    This  depth  acconimodated  all  the  traJBc 


RIVER   AND    HARBOR   IMPROVEMENTS.  373 

• 

of  the  Mobile  Bay  ship  channel,  but  was  not  sufficient  to  permit  of 
the  utilization  of  the  deep  anchorage  in  lower  Mobile  Bay  bevond 
the  southern  limit  of  the  dredged  cut  leading  to  the  city  of  Mobile. 

The  original  and  existing  project  for  this  improvement  was  adopted 
in  the  river  and  harbor  act  of  June  13,  1902,  and  provides  for  the  for- 
mation of  a  channel  30  feet  deep  at  low  water  and  300  feet  wide 
across  Mobile  bar,  at  an  estimated  cost  of  $91,250.  This  work  of 
improvement  formed  a  part  of  the  Mobile  Harbor  project  until 
March  3,  1905,  when,  by  the  river  and  harbor  act  of  that  date,  it  was 
made  a  separate  project,  and  the  limit  of  cost  was  increased  to 
$100,000. 

Up  to  June  30,  1907,  the  sum  of  $97,080.05  was  exi)ended  on  this 
improvement,  of  which  $25,000  was  applied  to  the  work  of  main- 
tenance. 

A  channel  from  27  to  29  feet  deep  and  about  225  feet  wide  was 
dredged,  but  it  subsequently  shoaled,  in  some  places  to  a  depth  of 
about  25^  feet.  During  the  fiscal  year  1906  the  shoals  were  removed, 
and  the  channel  was  deepened  to  from  27  to  30  feet  at  mean  low  water 
over  a  width  of  from  250  to  275  feet. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water  over  the  shoalest  part  of  the  channel  is  about  28i  feet,  and  the 
average  range  of  tide  is  1.1  feet. 

Available  funds  and  future  appropriations  will  be  applied  to  main- 
taining the  existing  channel  and  deepening  it  to  30  feet  throughout 
the  projected  width  of  300  feet. 

For  commercial  statistics,  see  Mobile  Harbor  report. 

A  reference  to  the  report  of  the  survey  on  which  the  existing  proj- 
ect is  based  can  be  found  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904,  page  324. 

July  1,  lOOO  balance  unexpended $3,542.80 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  50, 000. 00 

53,  542.  80 
June  30,   1007,   amount  expended  during   fiscal   year,   for   works  of 
improvement 023.45 

July  1,  1907,  balance  unexi^endod 52,919.35 

(See  Appendix  R  2.) 

S.  Black  Warrior^  Warrior^  and  Tombighee  rivers^  Alabama. —  (a) 
Black  Warrior  River. — This  name  refers  to  that  portion  of  the  War- 
rior River  above  Tuscaloosa.  Originally  this  part  of  the  river  was 
practically  closed  to  navigation  on  account  of  shoals  at  and  above 
Tuscaloosa. 

The  original  project  for  the  improvement  was  adopted  in  1887,  the 
object  being  to  obtain  a  channel  for  barges  of  6  feet  draft  at  low 
water  all  the  year  round  between  Tuscaloosa  and  Daniels  Creek,  14^ 
miles  above,  by  means  of  five  locks  and  dams,  at  an  estimated  cost  of 
$741,670. 

Ijocks  10,  11,  and  12  (formerly  known  as  1,  2,  and  3)  w^ere  built  by 
hired  labor  and  have  been  completed  and  opened  for  traffic  since 
November,  1895. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  the  con- 
struction of  Lock  4  (now  Lock  13),  at  a  cost  not  to  exceed  $190^500. 
As  it  was  subsequently  found  that  the  lock  could  not  be  completed  for 
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the  amount  appropriated,  the  river  and  harbor  act  approved  June  13, 
1902,  authorized  the  transfer  of  $14,000  from  the  unexpended  balance 
of  the  Warrior  River  appropriations  for  the  completion  of  this  lock. 
The  same  act  extends  the  upper  limit  of  the  improvement  to  the 
junction  of  the  Mulberry  and  Locust  forks  of  the  river,  46^  miles 
above  Tuscaloosa,  and  provides  for  making  a  survey  for  the  location 
of  Locks  5  and  6  (now  14  and  15)  next  above  Lock  4.  Report  of  this 
survey  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  page  1840. 

Work  so  far  done  has  been  the  completion  of  Locks  10,  11,  12,  and 
13  (formerly  known  as  1,  2,  3,  and  4),  though  additional  lock  houses 
are  yet  to  be  built  and  some  grading  done  on  lock  grounds  at  Lock  13. 
Six  feet  of  navigation  can  be  carried  12  miles  above  Tuscaloosa  to 
site  of  Lock  14.     Beyond  this  there  has  been  no  improvement. 

The  river  and  haroor  act  of  March  2,  1907,  provides  for  the  con- 
struction of  I^iocks  and  Dams  14,  15,  10,  and  17,  at  an  estimated  cost 
of  $1,409,000  to  l)e  provided  under  continuing-contract  authoriza- 
tion and  not  yet  appropriated,  leaving  Locks  and  Dams  Nos.  18,  19, 
and  20,  estimated  to  cost  $1,047,000,  to  be  provided  for.  These  esti- 
mates are  exclusive  of  cost  of  surveys  and  sites^  $30,000,  and  addi- 
tional land  required  at  Ijock  No.  10,  $5,000.  Fishways  required  at 
Dams  Nos.  10,  11,  12,  and  13  are  estimated  to  cost  $4,000. 

Plans  and  specifications  have  lx»en  completed  for  Locks  14  and  15, 
and  proposals  will  l>e  aslced  for  their  construction  as  soon  as  title  to 
the  necessary  land  for  lock  sites  has  been  acquired.  A  party  is  now 
engaged  in  making  location  survev  and  loundation  borings  for 
Ijock  16. 

The  total  amount  expended  on  this  improvement  to  June  30,  1907, 
including  the  survey  mentioned,  was  $809,793.73,  none  of  which  was 
applied  to  maintenance. 

The  improvement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Daniels  Creek  is  based  upon  the  report  of  a  Board  of  Engineers 
dated  April  2, 1887,  and  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  1302. 

For  c(mimercial  statistics,  see  report  on  opi»rating  and  care  of  locks 
and  dams  on  Black  Warrior  River,  Alabama. 

(h)  Warrior  Hirer. — This  name  refers  to  that  portion  of  the  War- 
rior River  lx?Iow  Tuscaloosa.  Originally  logs,  snags,  and  overhang- 
ing trees  rendered  navigation  impossible  at  low  water  and  dangerous 
at  Doating  stages.  The  minimum  depth  of  channel  was  about  1  foot 
and  the  minimum  width  alx)ut  00  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river  and 
harl)or  act  approved  March  3, 1875,  contemplated  deepening  the  chan- 
nel by  jetty  construction  and  the  removal  of  snags  and  overhanging 
trees.  The  amount  expended  on  this  project  from  1880  until  the 
adopticm  of  the  pi-esent  project  was  $319,372.  Prior  to  1880  appro- 
priations were  made  for  the  Warrior  and  Tombigbee  rivers  jointly, 
and  the  amount  expended  on  the  Warrior  River  up  to  that  time  is 
not  known.  An  account  of  this  work  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1679. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  is  for  the  construction  of  six  loc*ks  and  dams  (Nos.  4-9,  in- 
clusive, of  the  Black  Warrior,  Warrior,  and  Tombigbee  system),  with 
a  total  lift  of  GO  feet,  and  is  to  afford  a  channel  for  barges  or  6  feet 
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draft  at  low  water  all  the  year  round.  The  estimated  cost  of  this 
work  is  $1,928,466,  exclusive  of  $3,000  required  for  fishways  in  dams 
Nos.  7,  8,  and  9.  This  work  was  commenced  under  continuing  con- 
tract, but  the  completion  of  three  of  the  locks  by  hired  labor  has  been 
authorized. 

The  act  last  mentioned  provided  for  the  construction  of  three  of 
these  locks  and  dams  at  a  cost  not  to  exceed  $660,000.  These  three 
locks  w^ere  completed  at  a  cost  of  $640,500,  and  are  now  being  oper- 
ated and  cared  for  by  the  Government  as  Locks  Nos.  7,  8,  and  9, 
Black  Warrior  River.  This  work  has  resulted  in  opening  up  the  river 
from  Tuscaloosa  to  Lock  7,  a  distance  of  79  miles,  for  navigation  all 
the  year  round,  though  some  dredging  will  be  necessary  to  obtain  a 
channel  depth  of  6  feet  at  the  upper  end  of  each  pool.  Towboats 
and  barges  of  4  feet  draft  have  been  operated  on  this  section  of  the 
river  during  each  low-water  season  since  these  locks  were  completed. 

From  the  emergency  appropriation  of  June  6, 1900,  an  allotment  of 
$3,691.24  was  applied  to  maintaining  the  improvement  of  Warrior 
River  by  the  removal  of  logs,  trees,  and  slip-ms  left  in  the  chaimel 
after  the  floods  of  the  spring  of  1900. 

The  river  and  harbor  act  approved  June  13,  1902,  provided  for  the 
construction  of  Locks  and  Dams  Nos.  1,  2,  and  3  (new  Nos.  4,  5, 
and  6),  on  this  river,  at  a  cost  not  to  exceed  $874,000;  also  that 
$10,000  of  this  amount  might  be  applied  to  the  work  of  maintenance 
of  the  improvement  between  Tuscaloosa  and  Demopolis. 

Work  on  these  locks  was  commenced  under  contract  in  May,  1903, 
and  continued  until  December  31,  1904,  when  contractors  abandoned 
the  work.  During  February,  1905,  the  completion  of  these  locks  by 
hired  labor  was  authorized.  Since  that  time  practically  all  of  the 
necessary  plant  has  been  delivered  and  installed,  the  greater  part  of 
the  materials  purchased  and  delivered,  and  construction  work  is  now 
in  progress  at  all  three  locks  with  a  large  force.  Up  to  the  end  of  the 
fiscal  year  about  85  per  cent  of  the  work  had  been  completed. 

Changes  in  foundations,  due  to  physical  conditions  at  the  sites,  and 
increased  cost  of  engineering  expenses  and  contingencies,  due  to  delays 
and  final  abandonment  of  work  by  contractors,  and  numerous  rises 
in  the  river  during  the  last  two  working  seasons,  will  increase  the 
cost  of  these  locks  above  the  amount  originally  authorized.  The  river 
and  harbor  act  approved  March  3,  1905,  provided  for  the  completion 
of  these  locks  and  the  construction  of  Locks  and  Dams  Nos.  1  and  2  in 
the  Tombigbee  River  at  a  cost  not  to  exceed  $881,466;  also  that  not 
more  than  $40,000  of  this  amount  could  be  expended  in  the  construc- 
tion of  a  dredge  and  not  more  than  $30,000  for  the  construction  of 
lock  houses.  This  act  appropriated  $100,000,  and  authorized  the  bal- 
ance, $543,466  of  which  was  appropriated  in  the  sundry  civil  act  of 
June  30,  1906.  Of  the  former  appropriation,  $7,500  was  allotted  to 
the  Warrior  River  work,  and  of  the  latter  $86,966.  The  sundry  civil 
act  of  June  30,  1906,  also  appropriated  the  last  $60,000  authorized  in 
the  river  and  harbor  act  of  June  13, 1902,  for  this  work. 

The  river  and  harbor  act  of  March  2, 1907,  provides  for  the  comple- 
tion of  the  three  Warrior  River  locks,  on  which  work  is  now  in  prog- 
ress, and  it  is  believed  that  they  will  be  finished  this  season. 

The  total  amount  expended  on  improvement  of  Warrior  River 
under  the  existing  project  to  June  30,  1907,  was  $1,744,295.08,  of 
which  $13,691.24  was  applied  to  maintenance. 
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For  commercial  statistics,  see  report  on  "  Operating  and  care  of 
locks  and  dams  on  Black  Warrior  River."  In  addition  to  the  com- 
merce passing  through  these  locks,  about  8,000  tons  of  logs,  500  tons 
of  lumber,  400  tons  of  coal,  1,200  tons  of  Portland  cement,  200  tons  of 
cotton,  and  200  tons  of  general  merchandise  were  shipped  from  points 
below  Lock  7. 

The  report  of  the  surv^  upon  which  the  present  project  is  based 
i.s  printed  in  the  Annual  Report  of  the  Chief  of  Engmeers  for  1890, 
page  1719.  For  revised  estimate  bv  the  local  engineer  officer  of  the 
cost  of  building  Locks  and  Dams  Kos,  1,  2,  and  3.  see  Annual  Report 
of  the  Chief  of  Kngincers  for  IDOi,  page  184.5. 

((-)  TomhUjhee  liii'er  from  the  mouth  to  Demopolis  (ronstnirjtwn 
of  loiA'n  and  dams) . — The  original  condition  of  the  navigable  channel 
of  this  section  of  the  river  was  .such  as  to  permit  of  steamboat  naviga- 
tion during  high  stages  of  water  only,  lasting  about  six  or  eight 
months  of  the  year.  The  minimum  width  of  the  channel  was  about 
100  feet  and  the  minimum  depth  about  2  feet. 

For  project,  amount  expended,  etc.,  see  report  on  maintenance  of 
channel,  Tomi)igbee  River  from  the  mouth  to  Demopolis. 

The  amount  expended  on  work  of  lock  and  dam  construction  under 
the  existing  project  to  June  30, 1907,  was  $365,011,40;  for  construction 
of  dredge,  $:M>,5J>4.30,  and  for  construction  of  lock  houses,  $7,732.51. 

The  river  and  harbor  act  of  June  13,  I!)02,  directed  that  a  survey 
be  made  to  determine  the  cost  of  completing  Lock  1  and  the  location 
and  cost  of  Locks  2  and  3,  and  this  survey  was  ma<le  during  1902  and 
1!K)3.  Report  thereon  is  printed  in  the  Annual  Report  oi  the  Chief 
of  Kngineers  for  1904,  page  1842.  During  the  fiscal  year  1905  a  part 
of  the  survey  was  gone  over  for  the  purpose  of  selecting  more  eco- 
nomical locations  for  Locks  2  and  3. 

The  river  and  harbor  act  approved  March  3,  190.5.  made  an  appro- 
priation of  $100,000,  and  provided  for  the  further  appropriation  of 
$781,4(>('),  to  be  applied  to  (he  completion  of  Locks  and  Dams  Nos.  1, 
2,  and  3.  Warrior  and  Tombigboe  rivers,  Alabama,  and  of  Lock  No. 
1.  Tombigliee  River,  and  the  construction  of  Lock  Xo.  2,  Tombigbee 
River.  It  was  also  provided  that  of  these  sums  $40,000  might  be 
expended  for  the  construction  of  a  dredge  and  $30,000  for  the  con- 
struclion  of  lock  houses  neceasary  for  the  operation  of  locks  and 
diims  in  the  Black  Warrior,  Warrior,  and  Tombigbee  rivers.  The 
sundry  civil  act  approved  June  30,  190r>,  appropriated  $.543,46(1  of 
the  amount  anlhorized  by  the  river  and  harbor  act  of  March  3,  1905, 
and  the  sundry  civil  act  approved  March  4,  1907,  carried  the  balance 
of  $238,000.  Provision  was  made  in  the  river  and  harbor  act  of 
March  2.  1907,  for  construction  of  Ixick  and  Dam  No.  3  under  i-on- 
tinuing  contract  at  a  cost  of  $483,000.  of  which  $433,000  is  yet  to  be 
approi)riated. 

At  the  l)eginning  of  the  fiscal  year,  Ixwk  1,  at  McGrews  shoals,  had 
U'cn  about  two-thirds  built,  and  plant  and  material  were  being 
assembled  to  complete  the  work.  During  the  year  plant  was 
installed,  upper  lock  gates  placed,  grubbing  and  clearing  finished, 
three  guard  cribs  built  and  filled  with  stone,  cofferdam  and  abutment 
commenced,  considerable  stone  recei*ed  and  some  of  it  placed.  W<^ 
about  75  per  cent  completed. 

The  construction  of  Locks  and  Dams  Nos.  2  and  3  has  not  yel  t 
coninienced,  but  planii  and  .specifications  have  been  preparetl  and  s 
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mitted  for  approval.  It  is  hoped  to  commence  work  on  these  locks 
this  season. 

The  hull  of  the  dredge  above  provided  for  has  been  completed  and 
launched,  and  the  installation  of  necessary  machinery  commenced. 

One  lock  house  was  built  at  Lock  2,  and  will  be  used  as  head- 

Suarters  for  the  engineer  force  during  construction  of  the  lock  and 
am. 

The  construction  of  GO  miles  of  telephone  line,  connecting  Locks 
1  and  2  and  Jackson,  Ala.,  has  been  about  50  per  cent  completed. 

For  commerce  in  the  calendar  year  1906,  see  report  on  maintenance 
of  channel  in  Tombigbee  River  from  mouth  to  Demopolis. 

The  last  two  river  and  harbor  acts  have  provided  for  the  comple- 
tion of  all  locks  on  the  Tombigbee  and  Warrior  rivers,  and  for  carry- 
ing the  work  up  to  and  including  Lock  17  on  Black  Warrior  River. 
The  estimate  for*completion  covers  construction  of  permanent  w^orks 
only  and  does  not  include  funds  which  will  be  required  for  operation 
of  the  dredge,  about  $35,000  biennially. 

It  is  therefore  proposed  to  apply  funds  available  for  locks  and 
dams  and  the  amount  estimated  as  a  profitable  expenditure  in  fiscal 
year  ending  June  30, 1909,  to  the  completion  of  Locks  and  Dams  No.  1, 
Tombigbee  River  at  McGrews  shoals,  and  Nos.  1,  2,  and  3,  Warrior 
River;  the  construction  of  locks  and  dams  Nos.  2  and  3,  Tombigbee 
River;  the  commencement  of  work  on  Locks  14  and  15,  Black  Warrior 
River,  and  making  necessary  surveys  for  sites  of  Locks  IG,  17,  18,  and 
19  on  this  river. 

The  project  for  all  year  round  G-foot  navigation  from  the  Mulberry 
and  Locust  forks  of  Black  Warrior  River  to  Mobile,  Ala.,  has  not 
yet  progressed  sufficiently  to  have  much,  if  any,  effect  on  freight  rates; 
out  when  completed  it  is  expected  to  cause  a  great  reduction  in  such 
rates  from  the  mining  section  of  Alabama  to  the  Gulf  of  Mexico. 

IX)CKS    AND    DAMS. 

July  1,  1906,  balance  unexpended $624,776.50 

Amount  appropriated  by  river  and  barbor  act  approved  Marcb  2, 

1907 350,000.00 

Amount  allotted  from  appropriation  by  sundry  civil  act  approved 

Marcb  4,  1907 233,  000.  00 

Amount  refunded  from  allotment  for  operating  and  care  of  locks 

on  Black  Warrior  River 3,000.00 

June  30,  1907,  sales  of  Government  property 25.00 

June  30,  1907,  refundment  of  overpayments .25 


1,  210,  801.  75 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  works  of 

improvement 432,  625.  44 


July  1.  1907,  balance  unexpended 778,176.31 

July  1,  1907,  outstanding  liabilities 67,000.00 


July  1,  1907,  balance  available 711,176.31 


July  1,  1907.  amount  covered  by  uncompleted  contracts 12,500.00 

Amount  (estimatect)  required  for  completion  of  existing  project-.  2,931.000.00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement,  in  addition  to  tbe  balance 
unexpended  July  1,  1907 700,000.00 

Submitted  in  compliance  with  Fequirements  of  sundry  civil  act  of 
[     June  4,  1897. 
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DREDGE. 

July  1,  1007,  balance  unexiKjnded $37,982.57 

June  .*J0,  1901,  amount  expended  during  fiscal  jear,  for  works  of 

improvement 34,536.87 


July  1,  1007,  balance  unexi)ended 3,445.70 

July  1,  11)07,  outstaudinK  liabilities 690.00 


July  1,  1907.  balance  available 2,  755.  70 

LOCK    HOUSES. 

July  1,  liKXj,  balance  unexpended $22,141,112 

Amount  allotted  from  appropriation  by  sundry  civil  act  approved 

March  4,  1007 5,000.00 


27, 141. 32 


June  Hi),  11K)7,  amount  exi)ended  during  fiscal  year,  for  works  of 
improvement 4,873.83 


July  1,  1907,  balance  unexpended 22,267.49 

CONSOLIDATED. 

July  1,  1006,  balance  unexpended $684,900.39 

Amount  apiiropriated  by  river  and  harbor  act  approved  March  2 

10O7 350,000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907_  238,000.00 
Amount  refunded  from  allotment  for  oi)erating  and  care  of  locks  on 

Black  Warrior  River 3,000.00 

June  .SO,  1907.  sales  of  Government  pro|)erty 25.00 

June  ;iO,  1907,  refundment  of  oven^ayments .25 


1,275,925.64 
June  30,  1007,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement 472,036.14 


July  1.  1007,  balance  unex|)ended 803,889.50 

July  1,  1007,  outstanding  liabilities 67,690.00 


July  1,  1907,  balance  available 736, 199. 50 


July  1,  1007,  amount  covered  by  unconipleted  ccmtracts 12,500.00 

Amount  (estimated)  retjuired  for  completion  of  existing  projr<*t__.  2,931,000.00 


Amount  that  can  be  profitably  exjK^nded  in  fiscal  year  ending  June 
;iO,  HKK).  for  works  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1,1007 700,000.00 

Submittal  in  com{>liance  with  re<iuirements  of  sundry  civil  act  of 
June  4.  1807. 

(d)  Tomhif/hee  River  from  the  mouth  to  Demopolis  {maintenance 
of  channel), — The  original  condition  of  the  channel  of  this  pjortion  of 
the  river  was  snch  as  to  permit  of  steamboat  navigation  during  h^h- 
water  stages  only,  lasting  about  six  or  eight  months  of  the  year.  The 
minimum  width  of  the  channel  was  about  100  feet  and  the  minimum 
depth  2  feet. 

The  original  project  for  the  improvement  of  this  stream,  as  adopted 
in  1871,  ccmtemplated  the  removal  of  sna^  and  other  obstructions 
in  the  channel  of  the  river  and  the  widening  and  deepening  of  the 
existing  channel  through  various  shoals,  at  an  estimated  cost  of 
$21,500.  The  project  adopted  in  1879  was  to  afford  a  channel  of 
navigable  widtii  and  4  feet  deep  at  ordinary  low  water  from  the 
mouth  to  Demopolis,  a  distance  of  185  miles,  by  the  removal  of  snags, 
logs,  and  overhanging  trees,  and  the  improvement  of  the  worst  bars 
by  dredging. 
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The  amount  expended  on  the  improvement  of  this  section  of  Tom- 
bigbee  River  under  previous  projects  can  not  be  given,  as  joint  appro- 
priations for  the  Warrior  and  Tombigbee  rivers  were  made  from  1875 
to  1879j  while  between  1880  and  1888  the  lower  division  of  the  river, 
for  which  appropriations  were  made,  extended  from  Vienna  to  the 
mouth. 

The  earlier  projects  for  the  improvement  of  this  section  of  Tom- 
bigbee River  were  superseded  by  the  project  adopted  in  the  river  and 
harbor  act  of  September  19,  1890.  The  project  adopted  at  that  time 
provided  for  securing  a  channel  6  feet  deep  at  low  water  l)etw^een  the 
mouth  and  Demopolis  by  the  construction  of  locks  and  dams  and 
bank  revetments,  and  by  the  removal  of  logs,  snags,  and  other 
obstructions.  The  cost  of  this  project  was  originally  estimated  at 
$508,808.98,  but  in  1897,  after  $330,000  had  been  appropriated  for 
the  work,  the  estimate  was  increased,  the  additional  cost  of  comple- 
tion being  then  placed  at  $600,000. 

By  the  river  and  harbor  act  of  June  13,  1902,  the  formation  of  a 
6-foot  channel  below^  Demopolis  by  constructing  locks  and  dams  was 
made  a  part  of  the  project  ror  securing  6-foot  navigation  in  the  Black 
Warrior,  Warrior,  and  Tombigbee  rivers,  Alabama.  Information  in 
regard  to  work  accomplished  on  the  Tombigbee  River  under  this 
project  and  the  expenditures  made  in  connection  therewith  will  be 
round  in  the  section  of  this  report  immediately  preceding. 

Under  previous  projects  this  section  of  the  Tombigfc^  River  has 
been  repeatedly  cleared  of  snags,  dikes  have  been  constructed,  dredg- 
ing has  been  done  at  the  worst  bars,  and  the  channel  made  navigable 
for  steamboats  at  low  stages  of  the  river.  The  existing  project  for 
maintenance  of  the  improvement  of  the  Tombigbee  River  from  the 
mouth  to  Demopolis  was  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  and  contemplates  the  maintenance  of  the  existing  channel 
by  the  removal  of  logs,  snags,  and  other  obstructions  from  the  stream, 
and  by  the  repair  of  dikas. 

The  amount  expended  on  work  under  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $24,280.70,  all  of 
which  was  applied  to  maintenance.  Under  this  project  all  work  has 
been  performed  by  United  States  plant  and  hired  labor,  and  the  chan- 
nel of  the  stream  has  been  maintained  in  a  navigable  condition- 

During  the  past  fiscal  year  some  of  the  most  dangerous  obstructions 
in  this  section  of  river  w^re  removed  by  the  U.  S.  snag  boat  Black 
Warrior,  It  is  proposed  to  apply  available  funds  and  niture  appro- 
priations to  maintenance  work — snagging,  dredging,  construction  of 
jetties,  and  the  construction  of  a  self-propelling  snag  boat. 

The  Tombigbee  River  is  navigable  for  steamboats  as  far  up  as 
Columbus,  Miss.,  a  distance  of  341  miles  above  its  mouth,  and  for 
rafts  as  far  up  as  Walkers  Bridge,  Miss.,  a  farther  distance  of  169 
miles.  This  stream  is  nontidal,  except  in  its  lower  reaches.  Floods 
at  Demopolis  rise  at  times  to  a  stage  of  60  feet  above  low  water. 

Detailed  accounts  of  this  improvement  are  contained  in  the  Annual 
Reports  of  the  Chief  of  Engineers  for  1896,  page  1437;  1897,  page 
1685,  and  1900,  page  2202. 

Commerce  on  this  section  of  the  river  in  the  calendar  year  1906 
aggregated  414,932  tons,  valued  at  $6,700,392. 

This  project  results  in  affording  cheap  water  rates  between  Mobile 
and  points  along  the  lower  Tombigbee  Kiver. 


380  REPORT   OP   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMY. 

July  1,  1906,  balance  unexi)ende(l $14,349.92 

iVmount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     16, 000. 00 

30, 349. 92 
June  IW),  1JK)7,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,  781. 62 

July  1,  1907.  balance  unexi)ended 26.568.30 

(e)  Tomh'ighee  River  from  Demopolis^  Ala,^  to  Columbus^  Miss. — 
The  original  condition  or  this  section  of  the  river  was  such  as  to  admit 
of  navigation  only  during  high-water  stages.  The  channel  was 
obstructed  by  shoals,  logs,  and  overhanging  trees,  the  minimuin 
depth  of  water  being  1  foot  and  the  minimum  width  of  channel  70 
feet.  The  improvement  of  the  Tombigbee  River  between  Demopolis 
and  Columbus  was  commenced  under  the  project  of  1871,  which  con- 
templated the  improvement  of  this  stream  by  the  removal  of  snags 
and  other  obstructions  in  the  river  and  the  widening  and  deepening 
of  existing  channels  through  various  bars.  In  1879  this  project  was 
modified  so  as  to  provide  for  the  formation  of  a  channel  of  navigable 
width  and  3  feet  deep  at  low  water  from  Demopolis  to  Columbus, 
this  section  forming  a  part  of  two  different  improvements. 

The  earlier  appropriations  being  made  for  the  Warrior  and  Tom- 
biglx>e  rivers  jointly,  the  exact  amount  expended  on  the  original 
project  for  this  improvement  can  not  \ye  stated. 

The  present  project  for  improvement  of  this  section  of  Tombigbee 
River,  adopted  in  1890,  provides  for  securing  a  channel  6  feet  deep 
at  low  water  from  Demopolis  to  Columbus,  a  distance  of  156  miles, 
by  snagging,  tree  cutting,  bank  revetment,  bar  improvement,  and  the 
construction  of  locks  and  dams,  at  a  cost  originally  estimated  at 
$779,400.  In  1897  the  construction  of  locks  and  dams  was  estimated 
to  cost  $2,000,000.  This  project  was  adopted  by  the  river  and  har- 
bor act  of  September  19,  1890,  but  no  provision  has  yet  been  made  by 
Congress  for  commencing  the  work  of  lock  and  dam  construction. 
The  fall  of  the  river  from  Columbus  to  Demopolis  is  about  108  feet. 

The  total  amount  exj)ended  on  work  under  the  existing  project  up 
to  the  close  of  the  fis<!al  year  ending  June  30,  1907,  was  $167,936.57, 
of  which  about  $67,479.()8  was  applied  to  maintenance.  These  expend- 
itures have  resulted  in  the  formation  of  a  clear  channel  within  the 
limits  of  the  project  available  for  light-draft  boats  on  a  2-foot  rise 
above  low  water  and  in  the  partial  maintenance  of  this  improvement. 
Work  has  lx?en  prosecuted  by  means  of  United  States  plant  and  hired 
labor. 

During  the  past  fiscal  year  about  97  miles  of  this  section  of  river 
were  worked  over  with  the  snag  boat  Viennu^  after  which  the  Vienna 
was  laid  up  for  the  high-water  season.  She  was  repaired  while  laid 
up,  and  has  recently  been  towed  to  near  the  upper  limit  of  the 
improvement,  from  which  point  she  will  work  downstream. 

It  is  proposed  to  apply  available  funds  to  the  work  of  maintaining 
the  im[)rovement  by  the  removal  of  snags,  trees,  and  other  obstruc- 
tions brought  into  the  channel  by  freshets.  The  maximum  height  of 
these  freshets  at  Columbus  is  40  feet. 

The  comment  on  this  s(»ction  of  the  river  for  the  calendar  year  1906 
amounted  to  about  9,775  tons,  valued  at  $471,999. 
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This  project  results  in  affording  water  rates  from  Mobile  to  points 
on  the  Tombigbee  River  above  Demopolis  for  several  months  each 
year. 

July  1,  1906,  balance  unexpended $7,113.08 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  12, 000.  00 

19, 113.  08 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
(improvement 5,  049.  65 

July  1,  1907,  balance  unexr)ended 14,063.43 

July  1,  1907,  outstanding  liabilities 510.00 

July  1,  1907,  balance  available 13,553.43 

(/)  Tomhighee  River  from  Columbus  to  Walkers  Bindge^  Miss, — 
Prior  to  1902  this  improvement  was  divided  into  two  sections,  one 
from  Columbus  to  Fulton,  144  miles,  and  the  other  from  Fulton  to 
Walkers  Bridge,  25  miles,  for  which  appropriations  were  made 
separately. 

The  original  condition  of  the  river  w^as  such  that  navigation  was 
impossible  except  at  high  water,  and  difficult  even  at  that  stage, 
owing  to  the  logs,  snags,  and  overhanging  trees  which  obstructed 
the  channel.  The  minimum  depth  in  the  channel  was  about  1  foot, 
and  the  minimum  width  was  50  feet. 

The  project  for  the  improvement  of  the  river  above  Columbus 
was  adopted  in  1873,  and  provided  for  obtaining  a  good  high-water 
channel  by  the  removal  of  obstructions,  at  an  estimated  cost  of 
$35,000.  This  project  was  completed  in  1882,  at  a  cost  of  $27,293.65, 
since  which  time  operations  have  been  directed  toward  maintaining 
the  improvement.  The  first  specific  appropriation  for  the  portion 
of  the  river  between  Fulton  and  Columbus  was  made  in  1892,  this 
money,  together  with  subsequent  appropriations,  being  applied  to 
the  maintenance  of  a  high-water  channel. 

The  project  for  improvement  of  the  river  from  Fulton  to  Walkers 
Bridge  was  adopted  in  1888,  and  provides  for  securing  a  high-water 
channel  by  the  removal  of  logs,  snags,  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000,  and  for  the  maintenance  of  the  same  at 
an  annual  cost  of  $1,500.  This  project  was  adopted  by  the  river 
and  harbor  act  of  August  11,  1888,  and  was  completed  in  1891,  at  a 
cost  of  $6,517.19. 

The  total  amount  expended  on  these  projects  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1907,  was  $74,375.10,  of  which  amount 
$40,564.26  had  been  applied  to  maintenance.  United  States  plant 
and  hired  labor  have  been  employed  on  this  work. 

Between  Julv  1  and  December  5,  1903,  and  June  16  and  Septem- 
ber 10,  1905,  tne  river  was  cleared  out,  resulting  in  the  removal  of 
obstructions  from  Aberdeen  up  to  a  point  a  snort  distance  above 
Fulton,  Miss. 

As  a  result  of  the  work  done  on  this  section  of  Tombigbee  River 
it  has  been  possible  to  bring  large  rafts  of  logs  and  timber  down  on 
a  rise  of  a  few  feet  above  low  water.  But  the  freshets  here  range 
from  20  to  40  feet  during  the  high-water  season,  and  many  obstruc- 
tions are  brought  into  the  stream  by  these  floods,  rendering  it  neces- 
sary to  remove  these  obstructions  each  season  in  order  to  keep  the 
channel  open.    This  part  of  the  river  is  nontidal. 
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It  is  proposed  to  apply  available  funds  to  the  work  of  maintaining 
a  high-water  channel  within  the  limits  of  the  improvement. 

A  reference  to  reports  on  surveys  upon  which  a  portion  of  this 
project  is  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1005,  page  340. 

The  commerce  on  this  section  of  the  river  during  the  calendar  year 
ending  Decemlx?r  31,  11)00,  amounted  to  1,000  tons  of  heading  bolts 
and  general  merchandise,  valued  at  $40,000. 

Funds  for  work  on  this  part  of  the  river  are  allotted  from  the  ap- 
propriation for  Tombigbee  River,  Demopolis  to  Columbus. 

Tliis  project  has  no  effect  (m  freight  rates. 

July  1,  1906,  balance  iiiiexi)on(le(l $291.  d5 

Amount  appropriatetl  by  river  and  harbor  act  approved  March  2,  11)07-  2. 0(X).  00 


July  1.  1007,  balance  unex|KMideil 2.201.05 

(See  Appendix  R  8.) 

4.  Operating  and  care  of  locks  and  dainn  on  Black  Warrior  River^ 
Alahama. —  (a)  Lock  7, — This  lock  is  about  79  miles  by  river  below 
Tuscaloosa.  Contract  work  was  completed  and  the  lock  turned  over 
to  the  United  States  November  7,  1903.  At  that  time  its  operation 
and  care  became  a  charge  under  the  general  law  of  July  5,  1884. 

The  lock  was  opened  for  traffic  Novemlx»r  27,  1903,  and  has  been 
used  regularly  since.  During  the  past  year  four  guide  cribs  have  been 
built  along  upper  approach  to  lock.  Stone  filfing  has  been  placed 
l)elow  dam  to  check  erosion.  Underbrush  and  piles  of  drift  have  been 
cleared  off  of  reservation;  river  bank  below  abutment,  which  was 
badly  eroded,  has  l)eon  graded  to  an  approximate  sl<)i>e  and  protected 
with  brush  mattress  and  riprap.  Flood  deposit  has  been  dredged 
from  lock  chaml)er  and  approaches.     Ijock- tender's  house  painted. 

(b)  Lock  8, — This  lock  is  about  03  miles  by  river  l)elow  Tuscaloosa. 
Contract  work  was  completed  and  this  lock  turned  over  to  the  United 
States  in  Deceml)er,  190*2.  On  January  1, 1903,  its  operation  and  care 
became  a  charge  under  the  general  law  of  July  5,  1884. 

On  account  of  delay  in  erecting  the  gates,  damage  to  timber  floor 
by  upthrust,  and  a  large  leak  which  develo}>ed  under  abutment,  this 
lock  was  not  opened  for  traffic  until  October  13, 1903.  Since  that  time 
it  has  l)een  used  regularly,  except  twenty-six  days  during  November, 
1904,  when  it  was  closed  to  traffic  for  repairs  to  timber  floor,  and  a 
few  days  during  January,  190(>,  on  account  of  large  accumulations  of 
drift  in  upj)er  apj)roach  to  lock. 

During  the  [)ast  year  material  for  new  guide  cribs  was  delivered 
and  one  crib  completed  along  up|xu'  approach  to  lock.  Underbrush 
and  piles  of  drift  have  l)een  cleared  off  of  reservation  and  Bei*muda 
grass  planted  on  river  banks  near  lock.     Lock  house  has  been  painted. 

(c)  Lock  9, — This  lo<'k  is  alxmt  46  miles  by  river  below  Tuscaloosa. 
Contract  work  was  completed  and  the  lock  turned  over  to  the  United 
States  in  Deceml)er,  190*2.  On  January  1, 1903,  its  operation  and  care 
became  a  charge  under  the  general  law  of  July  5,  1884. 

This  lock  was  ()j)ened  for  traffic  in  ()ctol)er/l9()'2,  and  has  been  used 
I'egularly  since.  l)uring  the  past  year  a  number  of  trees,  which  caved 
from  bank  into  river  above  lock,  have  l)een  pulled  out  with  derrick 
boat.  Flood  deposit  has  l)een  dredged  from  lock  chamber  and  ap- 
proaches to  lock  and  all  timber  for  new  guide  cribs  delivered. 
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(d)  Locks  10,  11,  and  12, — These  locks  and  dams  are  near  Tusca- 
loosa, Ala.,  and  overcome  the  Tuscaloosa  Falls  with  their  combined 
lift  of  29  feet.  They  were  finished  and  opened  to  commerce  in 
November,  1895,  and  on  July  1, 1896,  their  operation  and  care  became 
a  charge  under  the  general  law  of  July  5,  1884. 

In  addition  to  their  operation  and  care,  flood  deposit  has  been 
dredged  from  the  lock  chambers.  Minor  repairs  were  made  to  build- 
ings, all  lock  houses  and  fences  around  lock  grounds  painted,  and  the 
necessary  repairs  to  plant  kept  up  at  the  Tuscaloosa  shops.  One  of 
the  gates  at  Lock  11,  which  had  been  badly  damaged  during  high 
water  in  March,  1906,  was  taken  down  and  rebuilt. 

{e)  Lock  13, — This  lock  is  about  9  miles  above  Tuscaloosa.  Con- 
tract work  was  completed  and  the  lock  turned  over  to  the  United 
States  in  May,  1905.  On  July  4,  1905,  it  was  opened  for  traffic  and 
its  operation  and  care  became  a  charge  under  the  general  law^  of  July 
5,  1884.  Since  that  time  two  additional  guide  cribs  have  been  built 
above  the  lock  and  the  river  bank  below  dam  abutment  thoroughly 
protected  with  riprap. 

During  the  past  year,  in  addition  to  operating  and  care  of  locks, 
the  lock-tender's  house  has  been  painted  and  flood  deposit  removed 
from  around  lower  gates. 

The  total  expense  during  the  year  for  operating,  repairs,  etc.,  for 
the  seven  locks  was  $48,721.15.  The  commerce  passing  through  the 
locks  during  the  fiscal  year  ending  June  30,  1906,  amounted  to 
2,607  tons  coal,  15,491  tons  stone,  6,200  tons  logs,  2,492  tons  lumber, 
206  tons  cotton,  202  tons  cotton  seed,  480  tons  fertilizer,  and  270 
tons  of  general  merchandise.  In  addition  to  the  commerce  passing 
through  the  locks  there  is  some  coal  traffic  in  the  pool  between  I-K>cks 
12  and  13  and  a  considerable  traffic  in  logs  in  the  pool  between  Locks  7 
and  8.    No  accurate  record  of  this  traffic  is  available. 

(See  Appendix  R  4.) 

6,  Pciscagoula  River,  Missusippi, — Before  this  improvement  was 
commenced  the  channel  through  the  bar  at  the  mouth  of  the  river 
had  a  least  depth  of  3  feet  at  low  water,  while  inside  the  mouth  for  a 
distance  of  10  miles  upstream  the  river  was  navigable  for  vessels  of 
6^  feet  draft.  Appropriations  for  this  work  of  improvement  were 
made  in  1827,  1828,  and  1852,  but  there  is  no  record  of  the  work 
accomplished  with  those  funds. 

The  first  extended  project  for  the  improvement  of  this  stream  was 
adopted  in  1880  and  contemplated  securing  a  channel  7  feet  deep  and 
200  feet  wide  across  the  bar  at  the  mouth  of  the  river.  This  project 
also  included  some  snagging  work  on  the  river  above  Moss  Point, 
which  is  described  in  the  report  on  the  improvement  of  the  Pasca- 
goula,  Leaf,  and  Chickasahay  rivers,  Mississippi.  The  project  for  a 
7-foot  channel  was  practically  completed  in  1884,  the  total  amount 
expended  in  securing  such  a  channel,  including  the  appropriations 
made  between  1827  and  1852,  amounting  to  $74,500. 

In  1886  a  new  project  was  adopted,  which  provided  for  securing  a 
channel  12  feet  deep  at  low  water,  with  a  navigable  width  between 
Mississippi  Sound  and  Moss  Point.  Under  this  project  a  depth  of  9 
feet  across  the  entrance  bar  was  first  obtained,  while  subsequently  a 
channel  12  feet  deep  and  80  feet  wide  was  dredged  from  Moss  Point 
to  the  mouth  of  the  river,  and  a  12- foot  channel  across  the  bar  at 
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tlie  mouth  was  partially  completed.  These  operations  required  the 
expenditure  of  $05,000^  including  the  expenditure  of  about  $8,000 
applied  to  dredging  work  in  Horn  Island  Pass  in  1897,  or  a  total  of 
$1(>1),500  under  both  projects. 

The  present  project  for  the  improvement  of  Pascagoula  River  was 
adopted  in  the  river  and  harbor  act  of  March  3,  1899,  and  provided 
for  the  formation  of  a  12-foot  channel  from  a  point  in  Dog  River  3 
miles  above  its  mouth  down  the  Pascagoula  River  to  the  12-foot  con- 
tour in  Mississippi  Sound,  150  feet  wide  above  and  300  feet  wide 
below  the  railroad  bridge  at  Scranton,  Miss.,  at  an  estimated  cost  of 
$317,000,  including  the  formation  of  a  20-foot  channel  through  cer- 
tain shoal  snots  in  the  Horn  Island  anchorage. 

Work  under  this  project  was  in  process  between  September,  1890, 
and  February,  1002,  during  which  time  an  uninterrupted  12-foot 
channel  was  obtained  within  the  limits  of  the  project  in  Pascagoula 
River,  while  a  20-foot  channel  was  formed  through  the  shoal  areas  in 
Horn  Island  anchorage. 

The  river  and  harbor  act  of  June  13,  1902,  modified  and  extended 
the  existing  project  so  as  to  provide  for  a  channel  17  feet  deep  instead 
of  12  feet  from  3  miles  above  the  mouth  of  Dog  River  to  Mississippi 
Sound,  at  a  total  cost  of  $1,050,222,  exclusive  of  the  Horn  Island 
improvement,  and  authorized  the  expenditure  of  $150,000  for  the 
commencement  of  operations  under  the  modified  project. 

The  total  amount  expended  on  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1007,  was  $528,952.33,  excluding  the 
exjxMiditure  of  about  $88,000  on  the  work  performed  at  Horn  Island. 
Ot  this  amount  $40,000  was  applied  to  maintenance.  Work  under  the 
project  is  about  50  per  cent  completed.  Dredging  operations  under 
the  modified  project  were  in  progress  from  Jufv  7,  1903,  to  June  16, 

1004,  during  which  time  the  channel  was  dredged  to  a  depth  of  15 
fet^t  for  a  widtli  varying  from  75  to  100  feet  throughout  its  length, 
excej)t  one  shoal  spot  at  the  upjx^r  end.     I'^nder  elate  of  June  16, 

1005,  two  contracts  were  entered  into  for  further  work  in  the  forma- 
tion of  the  17-foot  channel  within  the  limits  of  the  project,  the  work 
l)eing  divided  into  two  sections. 


Th(^  contract  for  section  1  was  completed  May  2,  1907,  a  total  of 
804,770  cubic  yards  of  material  having  been  removed.  The  channel 
above  the  railroad  bridge  has  been  completed. 

The  contract  for  section  2  was  completed  June  15,  1907,  a  total  of 
(>()3,38(>  cul)ic  yards  having  l)een  removed,  including  73,713  cubic 
yards  rechedging  of  shoals  formed  sinci*  the  di-edge  passed  over  the 
work  about  a  year  ago. 

The  available  low-water  draft  is  now  about  17  feet.  The  average 
range  of  tide  is  IJ  fcn^t. 

The  head  of  continuous  navigation  on  Pascagoula  River  is  at  Cedar 
Crc^ek,  about  55  miles  above  the  mouth,  to  which  point  a  draft  of  5 
feet  can  be  carried. 

It  is  proposed  to  apply  the  available  balance  toward  the  completion 
of  the  project  and  its  maintenance. 
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In  order  to  determine  the  type  of  dredge  suitable  to  the  work,  it  is 
proposed  to  employ  the  U.  S.  dredge  Barnard  on  this  channel  for  two 
or  tnree  months,  commencing  about  July  1,  1907. 

A  reference  to  the  report  of  the  survey  of  the  Pascagoula  River 
upon  which  the  existing  project  is  basea  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  334.  An  account  of 
this  improvement  is  contained  in  the  Annual  Reports  for  1902,  page 
2211,  and  1904,  page  1828. 

The  commerce  of  the  river  for  the  calendar  year  1906  amounted  to 
730,671  tons,  principallv  logs,  lumber,  and  naval  stores,  valued  at 
$6,265,964. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coast,  and 
also  in  affording  direct  water  freight  rates  on  lumber  from  Moss  Point 
and  Scranton  to  foreign  ports. 

July  1,  1906.  balance  unexpended $117,622.08 

Amount  appropriated  by  river  and  barbor  act  approved  March  2, 

1907 200,000.00 

June  30.  1907.  refundment  of  overpayments 4.  .34 

317,626.42 
June  30,  1907,  amount  expended  during  tiscal  year : 

For  works  of  improvement $76,974.41 

For  maintenance  of  improvement 40,000.00 

Tran8ferre<l  to  construction  of  dredge 50,000.00 

166,  974.  41 

July  1.  1907,  l)alance  unoxpendeii 150,652.01 

July  1.  1907.  outstanding  liabilities 1,300.00 

July  I,  1907,  balance  sivallable 149,352.01 

Amount  (estimated)  re(iuire<i  for  completion  of  existing  project 360,622.00 

(See  Appendix  R  5.) 

6*.  Pdifcaf/onla^  Leaf^  and  Chickasahay  rivers^  Mississippi. — (a) 
Pascagoula  River  {above  the  mouth  of  Dog  River.) — Berore  this 
improvement  was  commenced  navigation  was  impossible  on  this  sec- 
tion of  Pascagoula  River,  except  during  periods  of  high  water.  The 
minimum  width  of  the  channel  was  60  feet  and  the  minimum  depth 
was  1  foot,  the  stream  being  very  much  obstructed  by  snags  and  logs. 
ITie  first  project  for  this  improvement,  which  was  aaopted  in  1880,  in 
addition  to  providing  for  dredging  work  at  the  mouth  of  the  stream, 
described  in  the  report  on  the  improvement  of  Pascagoula  River, 
Mississippi,  contemplated  the  improvement  of  the  river  by  the  re- 
moval of  snags  and  overhanging  trees.  Under  this  project  the  river 
was  cleared  of  obstructions  between  1882  and  1884,  at  a  cost  of 
$15,000.  In  1886  the  existing  project  for  this  improvement  was 
adopted.  This  project  provides  for  the  maintenance  of  the  channel 
above  the  mouth  of  the  river  by  removal  of  obstructions  from  the 
stream  from  time  to  time.  This  project  was  modified  in  1899,  the 
extent  of  the  improvement  being  limited  at  that  time  to  the  section  of 
the  river  above  Dog  River,  about  100  miles.  The  total  amount 
expended  on  the  existing  project  to  June  30,  1907,  was  $23,018.14,  all 
of  which  was  applied  to  maintenance. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $12,000 
for  improving  Pascagoula,  Leaf,  and  Chickasahay  rivers,  Mississippi, 
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of  which  amount  $6,750  was  allotted  to  the  Pascagoula  River.  These 
funds  and  future  appropriations  will  be  applied  to  maintaining  the 
channel,  including  part  payment  for  self-propelling  snag  boat. 

A  snagging  party  was  organized,  supplies  were  purchased,  and  the 
work  of  removing  sunken  obstructions  irom  this  part  of  Pascagoula 
River  was  commenced  June  7,  1906,  continued  through  June  and 
July,  and  again  in  November  and  December,  1906,  practically  the 
entire  river  being  w^orked  over  twice  during  the  season.  However, 
owing  to  the  lack  of  suitable  plant  on  this  improvement,  many  of  the 
worst  obstructions  could  not  be  removed. 

On  June  30,  1907,  the  Pascagoula  River  was  navigable  at  low  water 
for  boats  of  5  feet  draft  as  for  up  as  Cedar  CreeK,  55  miles,  while 
above  this  point  to  the  head  of  the  river  light-draft  navigation  and 
rafting  were  possible  on  a  slight  rise  above  low  water. 

The  Pascagoula  River  is  nontidal  except  in  its  low^er  reaches. 

The  report  of  the  examination  upon  which  this  improvement  was 
originally  based  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1879,  page  835. 

The  commerce  originating  on  Pascagoula  River  above  the  mouth  of 
Dog  River  during  the  calendar  year  1906  amounted  to  260,100  tons, 
principally  logs,  naval  stores,  and  general  merchandise,  valued  at 
$3,323,600.  In  addition  to  this  the  combined  commerce  of  Chicka- 
sahay  and  Leaf  rivers  passed  over  this  stream. 

This  project  has  no  effect  on  freight  rates. 

July  1,  1906.  balance  unexpended $5,437.90 

Amount  allotted  from  appropriation  by  river  and  liarlH»r  act  approved 

March  2,  1907 6,000.00 

11.437.90 
June  ;I0,  1907  amount  exi)ended  during  fiscal  year,  fur  maintenance 
of  improvement 1.706.04 

July  1.  1907.  halanct*  nnexi>ended .   9.731.86 

(?))  Leaf  Rirer. — Originally  it  was  impracticable  to  navigate  this 
river  on  account  of  snags,  logs,  and  overhanging  trees  obstructing  the 
channel.  The  minimum  width  of  the  stream  was  100  feet  and  the 
minimum  depth  was  2^  feet.  The  original  project  for  this  improve- 
ment was  adopted  in  1890,  its  purpose  being  to  afford  a  channel  for 
high-water  navigation  from  Bowie  Creek  to  the  mouth  of  the  river,  a 
distance  of  75  miles,  by  the  removal  of  obstructions  and  overhanging^ 
trees.  This  project  was  completed  in  1897  at  a  cost  of  $11,019.04, 
since  which  time  expenditures  have  been  in  the  direction  of  main- 
taining the  improvement. 

Durmg  August,  September,  and  October,  1906,  about  63  miles  of 
the  river  was  workea  over  upstream  and  53  miles  of  this  distance 
reworked  downstream,  clearing  the  channel  of  obstructions  as  well 
as  possible  with  the  plant  available  for  such  work. 

With  available  funds  and  future  appropriations  similar  main- 
tenance work  will  be  continued. 

The  total  amount  expended  on  this  improvement  up  to  June  80, 
1907,  was  $21,958.51,  of  which  $10,939.47  was  applied  to  maintenance. 

On  June  30,  1907,  the  river  was  available  for  rafting  on  a  fair  rise 
above  low  water,  being  used  to  a  very  limited  extent  for  any  other 
form  of  navigation. 
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For  references  to  the  report  upon  which  this  project  is  based  and  to 
descriptions  of  this  improvement,  see  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  337. 

The  commerce  of  the  Leaf  River  during  the  calendar  year  1906 
amounted  to  177,800  tons,  principally  logs  and  timber,  valued  at 
$1,223,250. 

This  project  has  no  effect  on  freight  rates. 

July  1.  1906.  balance  unexpended $2,813.51 

Amount  allotted  from  ai)proprIation  by  river  and  harbor  act  approved 

March  2,  1907 2.500.00 

5,  313.  51 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance  of 

Improvement 1,772.02 

July  1,  1907,  balance  unexpended 3,541.49 

(c)  Chickasahay  River, — The  original  condition  of  this  river  was 
such  that  it  was  navigable  for  small  rafts  only  during  high  water,  and 
even  navigation  of  this  character  was  troublesome  and  dangerous. 
The  minimum  width  of  the  channel  was  50  feet  and  the  minimum 
depth  6  inches,  the  river  being  badly  obstructed  by  logs  and  snags. 

The  original  project  for  the  improvement  w^as  adopted  by  the  river 
and  harbor  act  of  September  19,  1890,  and  providea  for  oi)tainin^  a 
high-water  channel  from  the  mouth  of  the  river  up  to  Shubuta,  Miss., 
a  distance  of  130  miles,  by  the  removal  of  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks.  The  river  and  harbor  act 
of  June  3,  1890,  modified  this  project  by  limiting  the  improvement  to 
that  part  of  the  river  between  the  moutn  and  Bucatunna,  Miss.,  about 
75  miles.  The  project  further  provided  for  the  maintenance  of  the 
improved  channel.  The  project,  as  modified,  was  completed  in  the 
latter  part  of  1896,  at  a  cost  of  $12,399.73. 

During  the  fiscal  year  ending  June  30,  1904,  the  entire  improve- 
ment was  worked  over,  this  work  being  completed  October  19,  1903, 
leaving  the  river  in  very  fair  condition  for  rafting  and  flatboats  on  a 
rise  01  3  or  4  feet  above  low  water.  No  work  has  been  done  since,  and 
many  obstructions  have  been  brought  into  the  stream  by  freshets. 
The  removal  of  these  obstructions  with  available  funds  has  just  been 
commenced. 

The  total  amount  expended  on  the  improvement  up  to  June  30, 
1907,  was  $21,750,  of  which  $9,350.27  had  been  applied  to  mainte- 
nance. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  3,  1905,  and  provides  for  maintaining  the  channel  in  Chicka- 
sahav  River  from  the  mouth  to  Bucatunna,  Miss.,  bv  the  removal  of 
logs,  snags,  and  other  obstructions  from  the  w^aterway,  in  order  to 
keep  the  river  in  navigable  condition  for  rafting  at  high-water  stages, 
at  an  annual  cost  of  $2,500.  A  reference  to  the  report  of  the  examina- 
tion upon  which  this  project  is  based  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  page  346. 

This  stream  is  nontidal,  and  its  condition  on  June  30,  1907,  was 
such  that  it  could  be  used  by  flatboats  and  rafts  on  a  rise  of  6  or  8  feet 
up  as  far  as  Shubuta,  Miss.,  though  considerably  obstructed. 

The  commerce  of  this  river  during  1906  amounted  to  168,325  tons 
of  logs  and  timber,  valued  at  $1,197,000. 
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July  1,  1906,  balance  unexi>endo<i $2,000.00 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 1,500.00 

July  1,  1907,  balance  unexi>endcd i 3,500.00 

July  1,  1907,  outstanding  liabilities 190.00 

July  1.  1907,  balance  available 3,310.00 

CONSOLIDATED. 

July  1,  1900,  balance  unexr>ended $10,251.41 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907-     10.  (KK>.  00 

20,  251.  41 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,478.  0(1 

July  1.  1907.  balance  unexr)ended _.    16.773.35 

July  1.  1907.  outstanding  liabilities .   __.    .    ..       ._ 190.00 

July  1,  1907,  balance  available 16,583.35 

(See  Appendix  R  O.) 

7.  Horn  Island  Pass,  Mississippi. — The  channel  through  the  bar 
had  before  unprovement  a  deptn  which  increased  through  natural 
causes  from  14  or  15  feet  in  1853  to  about  18  feet  in  1886,  and  has  been 
available  at  low  water  since  the  latter  date  for  vessels  up  to  a  draft  of 
slightly  less  than  18  feet. 

Under  the  appropriations  for  improving  Pascagoula  River,  Missis- 
sippi, carried  by  the  river  and  harbor  acts  of  August  18,  1894,  and 
June  3,  1896,  provision  was  made  for  the  removal  of  the  bar  in  Horn 
Island  Pass,  and  in  conformity  with  this  provision  a  channel  with  a 
least  depth  of  20.5  feet  (19.5  feet  referred  to  the  existing  datum),  and 
with  a  width  of  200  feet,  was  dredged  through  the  Horn  Island  bar. 
The  total  cost  of  this  work  was  $7,682.40,  but  the  benefit  of  the  im-. 
provement  was  soon  lost  through  shoaling. 

Under  the  appropriations  for  Pascagoula  River  and  Horn  Island 
Harbor  carried  by  the  river  and  harbor  act  of  March  3,  1899,  and  the 
sundry  civil  act  of  June  6,  1900,  an  amount  estimated  at  about 
$88,000  was  applied  to  dredging  a  20- foot  (19  feet  present  datum) 
channel  at  certain  shoal  areas  in  the  Horn  Island  anchorage  basin, 
the  work  being  in  progress  between  1899  and  1901. 

The  existing  project  for  the  improvement  of  Horn  Island  Pass  pro- 
vides for  the  formation  of  a  channel  21  feet  deep  at  low  water,  300 
feet  wide  through  the  outer  bar,  and  200  feet  wide  elsewhere  in  the 
pass,  at  an  estimated  cost  of  $40,480,  and  $9,000  annually  to  preserve 
the  improvement.  The  project  was  adopted  by  the  river  and  harbor 
act  of  March  3,  1905,  which  carried  an  appropriation  of  $40,480  for 
the  work,  subject  to  the  condition  **  that  a  contract  or  contracts  can  be 
made  at  a  sum  not  to  exceed  the  unit  price  of  eleven  cents  per  cubic 
yard,  or  such  work  can  l)e  i>erformed  by  a  Government  dredge." 

The  proposed  dredging  work  w^as  advertised  under  date  oi  May  16, 
1905,  but  no  bids  for  its  execution  were  received  in  response  to  this 
advertisement.  The  U.  S.  dredge  Charleston  has  been  employed  on 
this  work  since  August,  1906,  and  has  dredged  353,230  cubic  yards  of 
material,  at  a  cost  to  date  of  $29,697.67,  in  addition  to  outstanding 
liabilities  of  about  $2,800. 
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Available  funds  will  be  applied  to  completion  of  the  21-foot  chan- 
nel and  to  its  maintenance. 

The  report  upon  which  this  project  is  based  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  1863. 

The  available  low-water  depth  through  the  pass  is  about  21  feet, 
and  the  average  range  of  tide  is  about  1.1  feet. 

Commerce  using  the  Horn  Island  Pass  channel  during  the  calendar 
year  1906  amounted  to  185,044  tons  of  lumber  and  timoer,  valued  at 
$1,444,840. 

This  improvement  has  as  yet  little  or  no  effect  on  freight  rates. 

July  1.  1906,  balance  unexpended $40,374.54 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907.      9, 000. 00 

49, 374. 54 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 29,  592.  21 

July  1.  1907,  balance  unexpended 19.782.33 

July  1,  1907,  outstanding  liabilities 2,800.00 

July  1,  1907,  balance  available 16,982.33 

(See  Appendix  R  7.) 

S.  Harbor  at  Biloan^  Miss. — ^This  channel  originally  had  a  minimum 
depth  of  4  feet.  The  original  project  for  its  improvement  was 
adopted  in  1882  and  contemplated  the  formation  of  a  channel 
through  Deer  Island  flats  to  connect  Biloxi  Bay  with  the  Back  Bay 
of  Biloxi,  at  an  estimated  cost  of  $35,000.  The  channel  thus  proposed 
was  to  have  a  depth  of  8  feet  at  low  water,  with  a  width  sufficient  for 
navigation. 

In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4^  feet  to  8  feet  over  a  width  of  150  feet,  the 
estimated  cost  of  this  work  being  $55,000.  The  work  of  dredging 
was  commenced  in  September,  1887,  and  the  project  was  finally  com- 
pleted in  August,  1893,  at  a  cost  of  $44,382.27.  Between  December 
20,  1903,  and  January  28,  1904,  the  channel  was  redredged  to  a  depth 
of  8  feet  for  a  width  of  from  70  to  100  feet  throughout  its  length, 
completing  about  one-half  the  work  necessary  to  luUy  restore  the 
channel. 

Under  contract  dated  August  4,  1906,  with  the  Home  Dredging 
Company,  of  Mobile,  Ala.,  27,139.3  cubic  yards  of  material  was 
dredged  from  this  channel,  restoring  the  depth  of  8  feet  over  a  width 
of  50  feet,  for  a  distance  of  4,134  feet.  Measurement  was  in  place, 
and  the  rate  paid  was  25J  cents  per  cubic  yard. 

Available  tunds  and  future  appropriations  will  be  applied  to  main- 
taining a  channel  8  feet  deep  and  as  great  a  width  as  possible,  not 
exceeding  150  feet. 

The  commerce  of  this  harbor  for  the  calendar  year  1906,  consist- 
ing principally  of  lumber,  turpentine,  rosin,  fish,  and  oysters,  and 
general  merchandise,  amounted  to  about  77,414  tons,  valued  at 
$2,483,500. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1907,  was  $61,685.74,  of  which  $17,303.47  was  applied  to  work  of 
maintenance. 
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The  maximum  low-water  draft  that  can  be  carried  through  the 
channel  is  about  7i  feet  and  the  range  of  tide  is  about  1}  feet. 

A  reference  to  the  report  upon  which  the  present  project  for  this 
work  of  improvement  is  based  is  printed  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1904,  page  337. 

The  project  has  little  or  no  eflfect  on  freight  rates. 

July  1,  UKX},  balance  unexpended $8,845.50 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     9, 000. 00 

17, 845.  50 
June  lUK  1907.  amount  expendeil  during  flsi-al  year,  for  maintenance  of 

improvement 7, 148.97 

July  1.  1907,  balance  unexpende^l 10.  09a  53 

(See  Appendix  R  8.) 

9.  CTiannel  from  Gnlfport  to  Ship  Island  Harbor^  Mississippi. — 
Originally  no  channel  existed  between  Ship  Island  Harbor  and  Gulf- 
port,  Miss.  The  depths  on  the  site  of  the  channel  ranged  from  19  to 
8i  feet,  and  over  the  site  of  the  anchorage  basin  they  varied  from  8^ 
to  2^  feet. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  which  authorized  the  iSecretary  of  War  to  enter  into 
contract  for  dredging  a  channel  300  feet  wide  and  19  feet  deep  at 
mean  low  water  from  the  anchorage  basin  at  Ship  Island  Harbor,  on 
the  Gulf  of  Mexico,  to  Gulfport,  Miss.,  and  to  construct  at  the  end 
of  this  channel  next  to  the  shore  an  anchorage  basin  of  similar  depth 
and  not  less  than  2,()40  feet  by  1,320  feet  in  area.  This  act  also 
authorized  the  Secretary  of  War  to  contract  for  the  maintenance 
of  this  chaimel  and  ancTiiorage  basin  for  a  term  of  five  vears  after 
their  completion  for  the  sum  of  $10,000  annually. 

Contract  was  entered  into  in  1901  for  dredging  the  channel  and 
anchorage  basin,  the  work  to  be  completed  withm  two  years  from 
April  21,  1901,  for  $150,000,  and  for  tne  maintenance  of  the  channel 
and  basin  for  a  term  of  five  vears  after  completion  for  the  sum  of 
$10,000  per  annum. 

Work  was  commenced  on  April  16,  1901,  and  has  been  in  progress 
almost  continuously  since  that  date. 

By  joint  resolution  of  Congress  approved  June  14,  1906,  it  was 
provided  that  the  channel  and  basin  snould  be  accepted  as  dredged, 
and  that  $150,000  should  Ix*  paid  the  contractor  for  the  work,  the 
channel  and  basin  having  been  dredged  to  the  approximate  depth 
and  width  refjuired  in  the  contract.  The  payment  has  been  made. 
The  period  of  maintenance  commenced  June  14,  1900. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated 
$100,000  for  continuing  the  improvement  and  maintenance  of  the 
anchorage  basin  at  Gultport  and  channel  therefrom  to  the  anchorage 
or  roadstead  at  Ship  Island,  also  Ship  Island  Pass  between  Ship 
and  Cat  islands,  Mississippi,  and  authorized  the  Secretary  of  War 
to  annul  that  portion  of  the  contract  entered  into  Februaiy  20,  1901, 
with  Spencer  IS.  Bullis,  relating  to  the  maintenance  of  a  channel  ana 
anchorage  basin  Iwtween  Ship  Island  and  Gulfport.  The  annulment 
of  this  contract  was  effected  by  a  supplemental  agreement  approved 
by  the  Secretary  of  War  June  11,  1907. 
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The  maximum  low-water  draft  available  in  the  chamiel  and  basin 
at  the  end  of  the  fiscal  year  was  about  21  feet.  The  range  of  tide  at 
this  locality  is  about  If  feet.  Vessels  with  a  draft  of  23  feet  have 
lately  passed  through  the  channel. 

Since  the  commencement  of  operations  at  Gulfport,  allotments 
amounting  to  $24,199.85  have  been  made  from  the  permanent  indefi- 
nite appropriation  carried  by  section  4  of  the  river  and  harbor  act  of 
July  5,  1884,  for  the  purpose  of  inspecting,  superintending,  and  sur- 
veymg  this  work  of  improvement.  Up  to  June  30,  1907,  the  expendi- 
tures for  this  purpose  amounted  to  $22,048.09. 

It  is  proposed  to  apply  available  funds  to  maintenance  of  the 
channel  and  anchorage  basin. 

A  reference  to  the  report  upon  which  the  present  project  is  based 
can  be  found  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1904,  page  338. 

The  commerce  at  Gulfport  Harbor  during  the  calendar  year  1906 
amounted  to  743,992  tons,  principally  lunK)er  and  timber,  valued 
at  $9,374,865. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Gulfport  and  seaboard  cities  of  the  Atlantic  coast  and  in 
affording  water  freight  rates  from  Gulfport  to  foreign  ports. 

July  1,  1906,  balance  unexpended .$14,994.19 

June  30,  1907,  amount  allotted  during  fiscal  year 3,005.81 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  100, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 10, 000. 00 

128, 000.  00 
June  30,  1907,  amount  expended  during  fiscal  year,  for 

maintenance  of  Improvement $5,848.24 

Transferred  to  construction  of  dredge. 25,000.00 

30,848.24 

July  1,  1907,  balance  unexpended 97,151.76 

July  1,  1907,  outstanding  liabilities 400.00 

July  1,  1907,  balance  available 96,751.76 

(See  Appendix  R  9.) 

10,  Wolf  and  Jordan  rivers^  Mississippi, — The  least  depth  on  the 
bar  at  the  mouth  of  Wolf  River  is  something  under  3  feet,  and  on  the 
bar  at  the  mouth  of  the  Jordan  River  it  is  not  quite  4  feet. 

The  present  and  only  project  was  adopted  by  the  river  and  harbor 
act  of  March  2,  1907,  and  provides  for  the  formation  of  a  channel  7 
feet  deep  and  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  6, 
across  the  bar  at  the  mouth  of  each  of  the  streams  named,  from  the 
7-foot  curve  of  depth  in  the  river  to  the  6-foot  contour  in  Bay  St. 
Louis,  at  a  cost  oi  $30,000  for  completing  the  work  and  $5,000  per 
annum  thereafter  for  maintenance.  After  reaching  the  6-foot  con- 
tour in  the  bay,  the  material  becomes  so  soft  that  a  draft  of  7  feet 
can  easilv  be  carried  through  it.  The  act  above  mentioned  also  appro- 
priated $30,000  for  dredging  the  channels,  but  no  work  has  yet  been 
done  nor  expenditures  made. 

The  report  of  the  examination  and  survey  upon  which  the  project 
is  based  is  printed  in  House  Document  No.  917,  Fifty-ninth  Congress, 
first  session.  For  previous  reports  of  examinations  reference  is  made 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  pages  1787 
and  1789.  > 
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Tlio  iiwnip*  ranp»  of  tide  is  about  1|  feet. 

The  comineive  on  these  rivers  during  the  calendar  year  1906 
iiiiioiinlcMl  to  r):^,S(>r)  tons  of  hiinlx^r,  rosin,  turi:)entine,  and  general 
iiM'n'handise,  vahied  at  $1>4(>,8(»0. 

AiiiiMitil  iipproprlaltHl  by  rivor  and  harlK>r  art  approvcxl  Marrh  2, 1907.  $30,  000.  00 
.filly  I.  I1MI7.  Imlaiuv  uuoxihmuUmI _   __     .  __     30,00a00 

(See  Appendix  R  10.) 

//.  I\'inl  /iirrr  fnhar  /uxkporf^  .VAvx. — The  limits  of  this  improve- 
nuMil  originally  extendeil  from  the  mouth  of  the  river  to  Jackson^  a 
ilislatuM*  of  IMli  miles.  Hy  act  of  Con^rress  of  April  '21,  1900,  the  con- 
Mi  nielit>n  of  a  Hxeil  hi«xh\vay  l>rid«^*  aoix>ss  Pearl  Kiver  at  Rockport 
WHS  h»pili/ed.  This  point  then4\v  Uvame  the  head  of  navigation 
fur  hoals  of  any  considerable  size  and  the  upixM-  limit  of  the  project. 
l|i»\vcv«M\  the  brid^^  at  l\ix*k{H>rt  is  rern^rted  to  have  been  washed 
inviiy  in  lM»bnnu\v,  ll>0i».  The  distamv  from  Jackson  to  Rockport  is 
07  miles. 

Prior  to  impnnement  the  a^ndiiion  of  the  river  was  such  that  it 
wtvi  not  navipible  exivpi  ilurin«r  hi«rh-water  stajres,  and  even  then 
navigation  was  ditlieidt  and  dan*^*nnis. 

Thi»  oriirinal  pn>jivi  for  this  impnnement  was  adopted  in  1880, 
anil  provided  for  a  channel  of  na visible  width  and  5  feet  deep  at  low 
waltM\  by  the  ivmoval  of  Miairs  and  sunken  trees  from  the  river  bed 
ami  t»Ncrhanpnjr  mvs  fn>m  iho  l^uiks,  at  an  estimated  cost  of 
$l>r»»lMO.  rhi*^  pivjivt  havin»r  Ixvn  found  to  lx»  impracticable,  it  was 
mtMliliiMl  in  ISS.N  so  as  to  pn>vide  for  a  i!-fixM  channel  at  low  water 
(hron^hout  (his  s^vtion  of  the  river,  at  an  t^stimated  cost  of  $1-15,940. 

With  past  appropriations  the  river  has  Ixvn  improved  until  it 
Ummhuo  na\i^ible  for  liirht-drafi  Ix^ats  on  a  slight  nse  up  as  far  as 
Motnhvllo»  aUMii  uMl  m^iles  alxne  the  mouth.  Alxive  Monticello  the 
ri\er  ha^  t\e\er  Uvn  navipiblo  oxvvpt  on  a  ris<»  of  7  feet  or  more. 
\ppMopviatio]\»^  *-m\v  lS*.^i^  have  Ixvn  applictl  to  the  maintenance  of 
tho  lower  ttH>  miles  of  the  river. 

Punnjr  the  paM  ti^al  year  Si^  milos  of  the  river  were  worked  over 
w  ith  the  ^na^  Invit  /*« .:  /",  after  whi^^h  xh:>  Ivvii  was  laid  up  at  Scran- 
ton  for  the  winter.  She  has  Uxm;  oxxor.sivoly  re}>aired  and  will 
iv-un\e  work  in  the  earl>  jvnt  of  the  ^>>r.::r.^  year.  All  this  woi^ 
has  Invn  for  the  purjxxM*  of  ir«aiv.to!.ar.v\\ 

The  total  amount  e\}vnd«\l  on  xh:s  :r.ipnnvnx*nt  up  to  June  SO, 
P>>7,  wav  Stri,i\'!VOr,  of  which  alvMn  >^Vx,li>4.07  was  applied  to 
n^aintenan^v. 

Ktsvnt  apptvpr;atu>r.<  have  Ixx^v.  >\:SK":ov.t  only  to  maintaip  the 
channel  in  tV.e  lower  itV  r./Zie--  of  :he  !  .wr,  av.vi  livls  j\*n  is  available 
for  light -draft  r.a\\p*t*.or.  or.  a  ta.r  r;^\  The  v.pjx^r  portions  of  the 
stn^am  not  nwr.t'x  worktsi  owr  art^  v.K^:  safe  fi-r  r.^vigatioD  on  leas 
than  a  r  or  >  f*>M  r'.-*\ 

The  '.^-f^x^t  cJiar.r.e'.  *;n\ig^N;  at  :V*o  :vav.;;V.  .:*.  i^Xi  has  shoaled  to 
7J  fiM^t.  and  sho;;'.i  Ix^  :\v■n^;a^v..  I:  >  vrv^;x>*iv.  lo  apply  pan  of 
the  available  fv.r.os  to  :h>  ^^^vk 

Available  funds  ar.^i  fv.r..:Y  sppropr:*:  ..y..>  w  .::  :v  apr^lksl  to  pi 
cution  of  the  impn>vor.;er.;  Av.i  i*-^  :v:s.v:rr*::.^  w\  rk  where  it  is 
sidered  mo^-t  ne*»tlixl  for  ;hi-  .v.r.*.:v?«:\Y    .-  :  £  :>.>  >:n-«ir.--„ 

This  river  i>  nontidal  eXvVVi:  .r.  ;;--  v^^>t:  :-.>.:;.'5^ 
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The  .report  upon  which  the  project  was  orig;inally  based  can  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879,  page 
879.  Extended  information  may  be  found  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1896,  page  1454. 

The  commerce  of  the  upper  section  of  this  part  of  Pearl  River 
during  the  calendar  year  1906  was  63,420  tons  of  naval  stores,  gen- 
eral merchandise,  and  timber,  valued  at  $990,390. 

The  project  now  has  but  little,  if  any,  effect  on  freight  rates,  but 
if  completed  it  is  believed  would  cause  a  material  reduction  in  these 
charges. 

July  1,  1906,  balance  unexpended $4,494.17 

Amount  appropriated  by  river  and  harlmr  act  approved  March  2, 1907_  30, 000. 00 

34, 494. 17 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 5,311.85 

July  1,  1907,  balance  unexpended 29,182.32 

July  1,  1907,  outstanding  liabilities 80.00 

July  1,  1907,  balance  available 29,102.32 

Amount  (estimated)  required  for  completion  of  existing  project <»80, 000. 00 

(See  Appendix  R  11.) 

12.  Pearl  River  between  Edinhurg  and  Jackson^  Miss. — ^The  orig- 
inal condition  of  this  section  of  Pearl  River  was  such  that  navigation 
was  impossible,  except  during  high  water,  and  even  at  high  stages 
it  was  difficult  and  dangerous.  The  minimum  width  and  depth  of 
the  channel  were  40  feet  and  1  foot,  respectively,  between  Carthage 
and  Jackson,  while  above  Carthage  the  channel  had  a  minimum 
width  of  30  feet  and  a  minimum  (fepth  of  3  inches.  This  improve- 
ment was  formerly  divided  into  two  sections,  for  which  appropria- 
tions were  made  separately.  The  original  project  for  the  section 
from  Jackson  up;  to  Carthage,  101  miles,  as  adopted  in  1879,  con- 
templated obtaining  a  clear  channel  of  navigable  width  and  5  feet 
depth  at  low  water,  at  an  estimated  cost  of  $21,000.  In  1886  this 
project  was  modified  so  as  to  provide  for  a  channel  2  feet  deep,  this 
depth  being  considered  sufficient  for  the  needs  of  navigation,  and  at 
the  same  time  the  estimate  of  cost  was  increased  to  $50,000.  Work 
under  this  project  was  completed  in  1893,  at  a  total  cost  of  $26,014.98, 
since  which  time  funds  have  been  applied  to  maintenance. 

The  original  project  for  the  part  of  the  river  from  Carthage  up  to 
Edinburg,  a  distance  of  25  miles,  was  adopted  in  1884  and  provided 
for  the  formation  of  a  high-water  channel  for  use  during  six  or  eight' 
months  of  the  year,  at  an  estimated  cost  of  $13,464,  and  for  the 
maintenance  of  same  at  an  annual  cost  of  $500.  The  work  of 
improvement  under  this  project  was  completed  in  1890,  at  a  cost  of 
$5,857.08,  subsequent  appropriations  being  applied  to  the  work  of 
maintenance. 

oAssuming  that  revised  estimate  printed  in  House  Document  No.  183,  Fifty- 
ninth  Congress,  second  session,  for  completing  this  project  has  been  adopted  and 
that  $10,000  of  amount  appropriated  in  river  and  harbor  act  approved  March  2, 
1907,  will  be  applied  to  maintenance  dredging  at  mouth  of  East  Pearl  River. 
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The  river  and  harbor  act  approved  June  13,  1902,  made  one  appro- 
priation for  this  section,  since  which  it  has  been  considered  as  a  single 
improvement  and  appropriations  made  accordingly. 

Snagging  operations  were  resumed  on  this  section  on  June  27,  1906, 
at  Edmburg  and  suspended  December  23,  1906,  on  account  of  high 
water,  70  miles  of  river  being  worked  over.  This  work  will  be  con- 
tinued with  available  funds. 

Up  to  June  30,  1907,  the  total  amount  expended  on  this  improve- 
ment was  $61,565.29,  of  w^hich  about  $29,693.23  had  been  appned  to 
maintenance. 

The  report  of  the  survey  of  Pearl  River  from  Carthage  to  Jackson, 
upon  which  the  present  project  was  based,  is  published  m  the  Annual 
Report  of  the  Cnief  of  Engineers  for  1879,  page  880,  and  the  report 
of  the  survey  of  the  river  between  Edinburg  and  Carthage,  upon 
which  the  present  project  was  based,  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  page  1287. 

During  the  calendar  year  1906  the  commerce  using  this  part  of 
Pearl  River  amounted  to  425  tons,  valued  at  $27,255,  being  princi- 
pally hard  wood,  cotton,  and  general  merchandise. 

July  1,  190(),  balance  unexi)en(ltHl $3,957.90 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1007_    3, 500. 00 

7,  457.  90 
June  ?Jdy  1907,  amount  exi)en(led  during  fiscal  year,  for  maintenance  of 
Improvement 2,  723. 19 

July  1,  1007,  balance  unexi)ended 4,734.71 

July  1,  1907,  outstanding  liabilities 150.00 

July  1,  1907,  balance  available 4,584.71 

(See  Appendix  R  12.) 

13,  Dredge  for  harbors  on  coast  of  Mississippi, — The  river  and 
harbor  act  of  March  2,  1907,  authorized  the  Secretary  of  War,  in  his 
discretion,  to  construct  a  dredge  for  use  in  said  harbors  and  the 
channels  adjacent  thereto,  at  a  cost  not  exceeding  $200,000,  of  which 
amount,  in  case  said  dredge  is  constructed,  $25,000  shall  be  taken 
from  the  appropriation  therein  for  Gulfport  Harbor  and  $50,000  from 
the  appropriation  for  Pascagoula  River.  The  act  is  construed  as 
authorizing  the  expenditure  under  contract  of  $125,000  additional 
yet  to  be  appropriated. 

There  were  no  expenditures  to  June  30,  1907,  and  before  deRnite 
steps  toward  construction  of  the  dredge  are  taken  it  is  proposed  to 
experiment  with  the  U.  S.  dredge  Barnard  to  determine  the  type  of 
vessel  most  suitable  to  the  work.  Should  construction  be  orderea,  the 
sum  of  $125,000  could  be  profitably  expended  on  the  work  during  the 
fiscal  year  1900,  but  this  amount  has  not  lx»en  included  in  the  annual 
estimates  pending  definite  action  in  the  matter. 

Amount  allotted  from  appropriations  by  river  and  harbor  act  ap- 
proveil  March  2.  1007 $75.00a00 

July  1,  1007,  Im la m*e  unexi)ended .     __    ._    -.     .   __ 75,000.00 

Amount  (estimated)  require<l  for  completion  of  existinj;  project 125,000.00 

H,  Removing  sunken  f^essels  or  craft  obstructing  or  endangering 
navigation. — On  May  25,  190G,  an  allotment  of  $3,800  was  made  from 
the  indefinite  wreck  appropriation  for  the  purpose  of  removing  an 
old  sunken  dry  dock  from  Mobile  River  at  the  foot  of  Selma  street. 


^^ 
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Mobile,  Ala.  No  expenditures  have  yet  been  made  from  this  allot- 
ment, but  under  date  of  October  8,  1906,  a  contract  was  entered  into 
with  Robert  Middleton,  of  Mobile,  Ala.,  for  the  complete  removal  of 
the  wreck  far  $3,700.  This  contract  was  to  have  been  completed  by 
the  middle  of  January,  1907,  but  time  of  completion  was  waivea. 
Preparations  are  now  being  made  by  Mr.  Middleton  to  complete  his 
contract. 

A  former  allotment  of  $3,000  was  made  for  the  removal  of  this 
dock  in  1893,  but  funds  became  exhausted  before  a  great  part  of  the 
work  had  been  accomplished. 

(See  Appendix  R  13.) 

EXAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH  THE  RIVER  AND 

HARBOR   ACT   OF    MARCH    3,    1905. 

Reports  on  preliminary  examinations  and  survey  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  of  the  following  locali- 
ties within  this  district  were  duly  submitted  by  the  district  officer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors pursuant  to  law  and  were  transmitted  to  CJongress  and  printed 
in  documents  as  indicated: 

1,  Preliminary  examination  of  Pearl  River ^  Mississippi^  from, 
Edinhurg  to  Lake  Burnside, — Report  dated  June  12,  1906,  is  printed 
in  House  Document  No.  179,  Fifty-ninth  Congress,  second  session. 
This  improvement  is  not  deemed  worthy  of  being  undertaken  by  the 
General  Government. 

2.  Preliminary  examination  of  Pearl  River  from  the  mouth  to 
Rockport^  Miss, — Report  dated  June  28,  1906,  is  printed  in  House 
Document  No.  183,  Fifty-ninth  Congress,  second  session.  A  revised 
estimate  for  completion  of  the  existing  project  at  a  cost  of  $100,000 
within  a  period  of  five  years  and  $5,000  annually  for  maintenance  is 
submitted. 

3,  Preliminary  examination  of  Tomhigbee  River  from  Demopolis^ 
Ala,^  to  Columbus^  Miss,^  with  a  view  to  obtaining  a  continuous 
channel  i  feet  deep, — Report  dated  December  9,  1905,  is  printed  in 
House  Document  No.  334,  Fifty-ninth  Congress,  second  session. 
The  locality  is  not  considered  worthy  of  improvement  by  the  United 
States  in  the  manner  proposed. 

4.  Preliminary  examination  of  the  anchorage  basin  at  Gulfpori^ 
Miss,,  and  channel  therefrom  to  the  anchorage  or  roadstead  at 
Ship  Island,  with  a  view  to  obtaining  a  sufficient  depth  and  width; 
also,  Ship  Island  Pass,  between  Ship  and  Cat  islands,  and  survey  of 
Ship  Island  Pass,  Mississippi, — Reports  dated  October  16,  1905.  and 
June  27,  1906,  are  printed  in  House  Document  No.  184,  Fifty-ninth 
Congress,  second  session.  It  is  not  deemed  advisable  for  the  United 
States  to  undertake  this  improvement. 

IMPROVEMENT  OF  THE  PASSES  OF  THE  MISSISSIPPI  RIVER.  AND  OF 
BAYOU  LAFOURCHE,  BAYOU  PLAQUEMINE,  GRAND  RIVER,  PIGEON 
BAYOUS,  AND  BAYOU  TECHE.  LOUISIANA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Clinton  B.  Sears, 
Corps  of  Engineers,  to  July  16, 1906,  and  of  Col.  E.  H.  Ruffner,  Corps 
of  Engineers,  since  that  date. 
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1,  Closing  crevasse  in  Pass  a  Loutre^  Mississippi  River. — Pass  a 
Loiitre  is  one  of  the  three  outlets  of  the  Mississippi  River.  The 
crevasse  forms  an  outlet  from  Pass  a  Loutre  into  an  arm  of  the  Gulf, 
known  as  Garden  Island  Bay,  and  was  caused  by  the  wearing  away 
of  the  south  bank  of  that  pass  at  a  locality  IJ  miles  below  Head  of 
Passes. 

The  ditch  where  the  crevasse  first  broke  was  3  feet  wide  in  1872,  and 
increased  from  year  to  year.  On  November  18,  1896,  the  crevasse  was 
2,230  feet  wide,  and  on  February  2(5,  1897,  Congress  appropriated 
$250,000  for  the  closure. 

The  project  approved  July  10,  1897,  provided  for  building  a  dam 
6,650  feet  long  in  two  sections,  1,900  and  4,750  feet  long,  respectively, 
forming  an  angle  of  112°,  at  a  distance  of  3,000  feet  below  the  mouth 
of  the  crevasse,  the  dam  to  be  constructed  of  Wakefield  sheet  piling, 
backed  with  a  double  row  of  piles  securely  braced  and  bolted  to 
stringers  and  the  sheet  piling,  using  a  third  row  of  brace  piles  where 
the  depth  of  water  exceeded  20  feet. 

Under  this  prcvject  a  contract  for  the  work  was  approved  Decem- 
ber 10,  1897.  Work  was  carried  on  from  December  14,  1897,  to 
January  27,  1898,  and  from  August  5,  1898,  to  November  13,  1898. 
On  the  last-named  date  the  work  was  considered  completed  and  was 
accepted.  At  that  time  it  seemed  that  the  closure  would  prove  a 
permanent  success,  notwithstanding  the  high  stage  of  the  river.  A 
severe  storm  arose  that  night,  and  on  November  14  the  dam  mve 
way  in  two  localities  and  170  feet  of  it  washed  out.  Portions  of  the 
ends  of  the  dam  have  washed  awav  at  intervals  since  then,  and  on 
June  30,  1907,  the  width  of  the  break  was  1,029.5  feet. 

On  February  17,  1898,  Congress  allotted  $10,000  from  this  appro- 
priation for  the  expenses  of  a  survey  and  report,  by  a  Boara  of 
Engineer  officers,  upon  the  Southwest  Pass. 

The  amount  expended  from  this  appropriation  up  to  June  30,  1907, 
was  $228,995.08,  of  which  $6,727.36  was  for  the  survey  of  Southwest 
Pass,  and  $1,000,  reserved  March  6,  1902,  for  expenses  of  the  Office 
of  the  Chief  of  Engineers. 

No  work  toward  closing  the  crevasse  was  attempted  during  the 
past  year,  the  amount  available  being  insufficient  for  the  purpose. 

Specifications  for  constructing  sill  across  "  Cubits  Gap"  and  "The 
Jump,''  and  placing  additional  mattresses  on  and  building  up  the  sill 
across  the  head  of  Pass  a  Ix)utre,  Mississippi  River,  were  approved 
by  the  Chief  of  Engineers  May  17,  1907.  The  Secretary  of  War 
authorized.  May  25,  1907,  the  use  of  the  balance  remaining  from  the 
appropriation  of  February  20,  1897,  for  ''  Closing  Crevasse  in  Pass  a 
Ix)utre,  Mississippi  River,"  $21,029.92,  toward  the  construction  of  the 
sill  contemplated  by  the  above-named  specifications,  the  balance  of 
the  expenses  of  the  work  to  be  paid  from  the  appropriation  for  Im- 

firoving  Southwest  Pass,  Mississippi  River,     ^ids  will  be  opened 
or  this  work  Julv  C,  1907. 

July  1,  IIXMJ.  balance  nnexpended- -.       __     $21,029.  {>2 

.July  1,  1907.  balanc-e  unexi)eiKled  ..  . 21,02D.II2 

(See  Appendix  Si.) 

2,  Southwest  Pass^  Missisfuppi  River, — On  February  17, 1898,  Con- 
gress allotted  $10,0(10  from  the  appropriation  for  closing  crevasse 
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in  Pass  a  Loutre,  Mississippi  River,  for  the  purposes  of  a  survey  and 
report,  by  a  Board  of  Engineer  officers,  upon  the  practicability  of 
securing  a  channel  of  adequate  width  and  35  feet  depth  at  mean  low 
water  of  the  Gulf  of  Mexico  throughout  Southwest  I*ass,  Mississippi 
River.  The  survey  was  completed  in  1898  and  report  submitted  on 
January  7, 1899.  This  report  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1899,  page  1863. 

The  item  in  the  river  and  harbor  act  approved  March  3,  1899, 
makinjg  appropriation  for  improving  outlet  oi  the  Mississippi  River, 
provided  for  the  appointment  of  a  Board  of  Engineers  to  prepare  a 
project  for  a  channel  35  feet  in  depth  throurfiout  Southwest  Pass. 
and  appropriated  $20,000  for  expenses  of  the  Board.  The  Board  oi 
Engineers  appointed  under  provisions  of  this  act  submitted  a  report 
and  project  on  January  11,  1900.  The  report  is  printed  on  pages 
2287-2302,  Annual  Report  for  1900. 

The  project  of  the  Board  contemplated  securing  a  channel  1,000 
feet  wide  and  35  feet  deep  at  mean  low  water  throughout  the  South- 
west Pass  by  dredging;  the  construction  of  2  jetties  to  maintain  the 
channel ;  the  construction  of  sills  across  Cubits  Gap,  The  Jump,  and 
Baptiste  Collets  Canal;  the  closing  of  all  minor  outlets  below  the 
forts;  the  construction  of  a  dredge  in  addition  to  the  one  provided 
for  by  the  river  and  harbor  act  of  March  3,  1899,  and  the  sundry 
civil  act  of  June  6,  1900,  under  appropriation  for  improving  outlet 
of  the  Mississippi  River;  other  necessary  plant,  sucn  as  tugboats, 
barges,  tracks,  buildings,  etc.,  and  the  purchase  of  land  at  the  shore 
ends  of  the  jetties;  the  whole  estimated  to  cost  $6,000,000,  and 
$150,000  additional  per  annum  for  maintenance. 

In  accordance  with  the  report  of  this  Board  the  river  and  harbor 
act  of  June  13,  1902,  appropriated  $750,000,  and  authorized  continu- 
ing contracts  to  be  made  to  the  amount  of  $2,750^000  additional, 
toward  the  prosecution  of  the  project,  at  the  same  tune  authorizing 
the  Secretary  of  War,  in  his  discretion,  to  modify  the  plans  described 
in  the  report  of  the  Board.  Material  modifications  m  the  plans  of 
the  jetties  have  been  made  under  this  authority,  and  they  are  now 
located  as  shown  on  the  map  printed  with  Appendix  S  2  of  this 
report. 

The  amount  for  which  contracts  were  authorized  in  1902  has  been 
appropriated.  The  river  and  harbor  act  of  March  2,  1907,  appro- 
priatea  $1,000,000  additional  and  authorized  contracts  to  the  further 
amount  of  $1,500,000,  which  is  yet  to  be  appropriated. 

The  project  for  the  expenditure  of  the  above  amounts  contemplates 
the  construction  of  a  dredge^  dredging,  purchase  of  land,  ana  con- 
struction of  2  jetties  to  be  built  of  mattresses  and  stone  with  concrete 
superstructure. 

Dredging  has  been  carried  on  since  April  20,  1905,  by  the  U.  S. 
dredge  Barnard^  built  for  this  work,  except  during  periods  when  the 
dredge  was  undergoing  repairs,  etc. 

All  of  the  land  oelow  or  south  of  Pilottown,  on  the  east  bank,  and 
all  that  below  the  United  States  reservation  on  the  west  bank  of 
Southwest  Pass,  containing  about  1,275  acres,  were  acquired  on  July 
10, 1903,  for  use  in  connection  with  the  work. 

Contract  was  entered  into  July  16,  approved  July  31,  1903,  for 
construction  of  the  2  jetties.    The  laying  of  foundation  mats  in  the 
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east  jetty  was  commenced  on  December  31,  1903,  and  in  the  west 
jetty  on  August  30,  1904.  To  June  30,  1907,  the  work  done  in  con- 
structin^  both  jetties  is  shown  on  the  progress  sketch  printed  with 
Appendix  S  2  of  this  report. 

The  amount  expended  on  this  work  to  June  30,  1907,  was  $3,117,- 
653.01. 

On  account  of  the  advance  of  the  crest  of  the  bar  at  Southwest 
Pass  since  the  date  of  the  survey  of  1898,  on  which  the  estimates  for 
this  improvement  were  based,  it  became  necessary  to  make  provision 
for  increasing  the  length  of  the  jetties  to  correspond  with  this  advance. 
This  was  done  bv  supplemental  contract  dated  July  18,  1905,  the 
increased  cost  of  the  jetties  on  this  account  being  estimated  at  $465,000. 

The  amount  of  money  available  and  pledged  and  not  covered  by 
contracts  at  the  end  of  the  fiscal  year  is  about  sufficient  to  cover  the 
cost  of  dredging  with  two  dredges,  expenses  of  administration  and 
inspection,  and  reasonable  contingencies.  As  recognized  by  the 
Board  on  Southwest  Pass  in  its  report  of  January  11,  1900,  and  ay 
since  borne  out  by  experience,  this  work  is  "  one  more  than  ordinarily 
liable  to  special  difficulties  which  do  not  admit  of  calculation,  such  as 
the  effects  of  storms,  unfavorable  foundations,  and  uncertain  action  of 
the  river  current,''  and  the  amount  of  funds  available  for  contingen- 
cies should  be  unusually  large. 

Plans  and  specifications  for  constructing  sill  across  Cubits  Gap  and 
The  Jump,  and  placing  additional  mattresses  on  and  building  up  the 
sill  across  the  head  of  Pass  a  Loutre,  Mississippi  River,  were  approved 
May  17,  1907.  The  work  was  advertised  May  21,  1907,  bias  to  be 
opened  July  6, 1907. 

Specifications  for  dredging  15,000  feet  of  the  channel  at  the  mouth 
of  Southwest  Pass,,  to  secure  a  depth  of  35  feet  at  mean  low  tide,  for 
a  width  of  500  feet,  involving  the  removal  of  about  2,400,000  cubic 
yards  of  material,  were  submitted  to  the  Department  May  14, 1907. 

These  specifications  had  not  been  approved  at  the  end  of  tJie  fiscal 
year. 

It  is  proposed  to  apply  the  amount  estimated  that  can  be  profitably 
exi)ended  m  fiscal  year  ending  Juno  30,  1909,  to  the  prosecution  ot 
dredging  operations,  by  contract  and  otherwise,  as  may  De  found  most 
economical  and  advantageous  to  the  United  States,  with  a  view  of 
obtaining  a  minimum  depth  of  35  feet  at  mean  low  tide,  as  con- 
templated by  the  original  project ;  to  the  closing  of  the  outlets  ia 
Southwest  Pass;  to  the  removal  of  the  Eads  sill  at  head  of  the  pass; 
to  the  construction  of  the  plant  that  will  be  necessary  in  the  main- 
tenance of  the  improvement,  and  to  the  payment  of  other  expenses 
pertaining  to  the  general  work  of  improvement  under  the  approved 
project.  The  uninterrupted  prosecution  of  dredging  operations  is  of 
paramount  importance ;  hence  it  is  greatly  desired  that  the  funds  be 
made  available  so  that  this  work  may  be  continued  and  completed  as 
early  as  practicable.  The  amount  asked  for  is  the  balance  of  the 
amount  pledged  by  Congress  for  the  work  of  improvement  under  this 
project. 
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« 

July  1,  1906,  balance  unexpended o|l,  096. 517.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 1,000,000.00 


2, 096,  517.  30 


June  30,  1907,  amount  ex|)ende<l  during  fiscal  year,  for  Worlcs  of 

improvement 736,530.90 


July  1,M907,  balance  unexi>ended 1,359,986.40 

July  1,  1907,  outstanding  liabilities 106.660.57 


July  1,  1907,  balance  available 1,  253,  325.  a3 


July  1,  1907,  amount  covered  by  uncompleteil  contracts 197,583.46 


Amount  (estimated)  required  for  completion  of  existing  project.       1, 500. 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1909.  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1907 1,500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  S  2.) 

3.  Examinations  and  surveys  at  South  Pass^  Mississippi  Riuer. — 
The  act  of  Congress  approved  March  3,  1875,  recjuired  examinations 
nnd  surveys  to  be  made  at  South  Pass,  Mississippi  River,  and  reports 
upon  the  depth  of  water  and  width  of  channel  secured  and  main- 
tained from  time  to  time  in  said  channel,  together  with  such  other 
information  as  the  Secretary  of  War  might  direct.  The  act  of 
August  11,  1888,  made  an  annual  appropriation  of  $10,000  for  this 
work.  The  river  and  harbor  act  approved  June  13,  1902,  contains 
the  following: 

The  provisions  of  the  act  of  March  third,  eighteen  hundred  and  seventy-five, 
and  of  the  act  of  August  eleventh,  eighteen  hundred  and  eighty-eight,  with 
regard  to  examinations  and  surveys  at  South  Pass,  mouth  of  the  Mississippi 
River,  shall  remain  in  force  as  fully  as  though  they  were  herein  reenacted  in 
express  terms,  notwithstanding  the  termination  of  the  contract  with  the  late 
James  B.  Eads  and  associates. 

Up  to  January  29,  1901,  the  work  of  making  examinations  and 
surveys  at  South  Pass  was  carried  on  under  the  provisions  of  the  acts 
of  March  3,  1875,  and  August  11,  1888.  From  January  29,  1901,  to 
June  30,  1902,  examinations  and  surveys  were  made  with  funds 
appropriated  by  act  of  June  6,  1900,  for  maintenance  of  South  Pass 
channel. 

Since  June  30,  1902,  under  the  act  of  June  13,  1902,  repeated  sur- 
veys have  been  made  of  the  shoaler  localities  in  South  Pass.  Com- 
plete surveys  of  the  jetty  channel  and  of  the  channel  beyond  the 
ends  of  the  jetties  to  deeper  water  in  the  Gulf  were  made  each  month 
during  the  fiscal  year.  A  detailed  annual  survey  was  made  of  the 
14  miles  of  channel  from  the  main  river  to  deep  water  in  the  Gulf. 

Discharge  measurements  were  made  of  each  of  three  passes  during 
high  water. 

The  expenditures  during  the  year  amounted  to  $8,929.88,  includ- 
ing $429.88,  outstanding  liabilities  at  the  beginning  of  the  year,  and 
were  for  services. 


a  Balance  une:^pended,  $1,09(5,487.34,  as  shown  by  Annual  Report  for  1900,  is 
in  error. 
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The  total  amount  expended  upon  this  work  to  June  30,  1907,  was 
$311,772.97.  These  figures  can  not  be  taken  as  being  absolutely  ac- 
curate, because  the  records  prior  to  the  act  of  June  13,  1902,  are  some- 
what confused  and  do  not  seem  to  have  lx»en  kept  in  sufficient  separate 
detail  to  show  the  exact  expenditures  for  surveys  in  the  early  years 
of  this  improvement.  The  amount  given  may  be  accepted  as  within 
a  few  dollars  of  the  actual  expenditure. 

Statemetit  of  expenditures  on  aecount  of  appropriatian  for  examinations  and 
Hurreys  at  South  Pass,  Mississippi  Hirer,  from  July  1,  1906,  to  June  30^ 
1907,  inclusive,  made  in  vompliance  with  the  river  and  harbor  act  of  June 
13,  1902. 

Services $8,929.88 

APPROPRIATION    FOR   FISCAL   YEAR   1006. 

July  1,  1906,  balance  unexpended $429.88 

June  30,  1007,  amount  expended  during  fiscal  year 429.88 

APPROPRIATION    FOR    FISCAL   YEAR    1007. 

July  1,  1006,  amount  appropriated  by  river  and  liarlior  act  of  June 

13,  1002,  for  fiscal  year  1007 .     _  $10,000.00 

June  30,  1007,  amount  exi)ende<l  during  fiscal  year.   .,   8,500.00 


July  1,  11K)7,  balance  unexiKMided _     _   __    ._       1,500.00 

July  1,  1007,  outstanding  liabilities _ 1,500.00 

July  1,  1007,  total  cost  of  oi)eration8  during  fiscal  year__ 10,000.00 

(See  Appendix  S  3.) 

4.  Maintenance  and  improvement  of  South  Pass  channel^  Missis- 
sippi  River. — The  act  of  Congress  of  March  3,  1875,  amended  by  acts 
or  June  19,  1878,  and  March  3,  1871),  made  provision  for  the  con- 
struction by  James  B.  Eads,  or  his  representatives,  of  jetties  and 
other  works  in  South  Pass  to  secure  and  maintain  a  channel  26  feet 
in  depth  through  the  pass,  and  through  the  jetties  at  the  mouth  of 
the  pass  channel  '*  twenty-six  feet  in  depth,  not  less  than  two  hundred 
feet  in  width  at  the  bottom,  and  having  through  it  a  central  depth  of 
thirty  feet  without  regard  to  width.''  A  contract  was  made  for  the 
maintenance  of  such  channel  for  a  period  of  twenty  years. 

On  January  28,  1901,  this  contract  expired,  and  the  work  of 
maintenance  is  Inking  continued  under  the  provisions  of  the  emer- 
gency river  and  harbor  act  of  June  G,  1900,  which  provides  that  at 
the  termination  of  the  contract  with  the  representatives  of  the  estate 
of  James  B.  Eads,  deceased,  the  Secretary  of  War  shall  take  charge 
of  and  maintain  the  channel,  jetties,  and  auxiliary  works  at  Soum 
Pass,  for  which  a  sum  not  to  exceed  $100,000  per  year  is  appropriated 
until  otherwise  provided  by  law. 

The  river  ancl  harbor  act  of  June  13,  1902,  appropriated  an  addi- 
tional sum  of  $75,000  for  the  purchase  of  lana  at  South  Pass,  for 
dredging,  and  for  other  necessary  expenses  to  maintain  the  channel 
with  the  utmost  efficiency.  The  act  of  March  3,  1905,  authorized  eon- 
tracts  to  be  entered  into  for  materials  and  work  for  the  improvement 
of  this  channel  not  to  exceed  in  the  aggregate  $50,000,  exclusive  of 
the  amounts  heretofore  provided  by  law. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $50,000 
for  maintenance  of  improvement  and  authorized  entering  into  con- 
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tract  for  the  improvement  and  maintenance  of  the  channel  to  an 
amount  not  exceeding  $50,000  (yet  to  be  appropriated),  to  be  ex- 
pended during  the  fiscal  year  ending  June  30,  1909,  both  of  which 
amounts  are  in  addition  to  and  exclusive  of  the  regular  annual  appro- 
priation of  $100,000. 

From  January  29  to  June  30,  1901,  from  May  26  to  October  4, 
1902,  and  from  February  15  to  August  24,  1903,  the  channel  was 
maintained  by  dredging  with  the  U.  §.  dredge  Beta^  belonging  to  the 
Mississippi  River  Commission. 

From  July  2  to  25  and  from  October  5  to  26,  1901,  dredging  was 
done  by  the  U.  S.  dredge  Sabine.  No  dredging  in  the  channel 
through  South  Pass  was  done  from  October  26,  1901,  to  May  26, 

1902,  from  October  17,  1902,  to  March  23,  1903,  and  from  August  24, 

1903,  to  October  24,  1904. 

From  September  18  to  October  17,  1902,  from  April  5  to  August 
17,  1903,  from  January  30  to  March  16,  and  from  July  15  to  August 
19,  1904,  the  dredge  Sabine  was  employed  in  dredging  the  channel 
beyond  the  ends  or  the  jetties. 

The  dredge  Benyaurd^  built  under  the  appropriations  for  improv- 
ing passes  of  the  Mississippi  River  and  improving  Southwest  Pass, 
Mississippi  River,  arrived  in  New  Orleans  on  October  12,  1904,  and 
began  dredging  in  the  channel  beyond  the  ends  of  the  jetties  on 
October  24,  1904.  Since  that  date  she  was  operated  in  South  Pass 
and  the  channel  beyond  the  ends  of  the  jetties,  except  for  periods 
when  she  was  undergoing  repairs  or  alterations  or  coaling,  to  July 
14,  1006. 

Repair  work  on  jetties  and  auxiliary  works  was  commenced  Au^st 
5,  1901.  These  works  have  been  maintained  in  good  condition  since 
that  time  by  the  addition  from  time  to  time,  as  required,  of  willows, 
stone,  piles,  and  waling  timber. 

The  lands  along  both  sides  of  South  Pass  from  Head  of  Passes  to 
the  Gulf,  containing  about  6,994  acres,  together  with  the  buildings 
thereon,  were  acquired  by  purchase  July  8,  1903,  the  price  paid  being 
$35,000. 

Experience  has  shown  that  in  order  to  maintain  the  channel  with 
the  "■  utmost  efficiency  "  and  to  meet  the  demands  of  the  commerce  of 
the  port  of  New  Orleans,  the  amount  of  the  annual  appropriation 
authorized  by  the  act  of  June  6,  1900,  should  be  increased.  The 
annual  amount  required  to  be  expended  for  the  maintenance  of  the 
jetties  and  the  auxiliary  works  is  reasonably  constant,  but  that 
required  for  dredging  is  variable,  depending  on  conditions  which  are 
contingent  upon  the  stage  of  the  river.  If  other  funds  than  the 
$100,000  provided  by  the  act  of  June  6,  1900,  had  not  been  available 
during  the  past  fiscal  year  it  is  probable  that  dredging  operations 
would  have  nad  to  be  suspended  and  the  work  of  maintenance  con- 
siderably curtailed.  In  order  to  properly  provide  for  all  probable 
contingencies,  the  annual  appropriation  for  this  work  should  be 
increased  to  $150,000. 

The  sum  of  $776,727.47  was  expended  on  this  work  from  January 
29,  1901,  to  June  30,  1907. 

END  1907 26 
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Comparative  statement  of  receipts  and  shipments  for  seven  years  for  the  port 

of  New  Orleans,  La. 


Change  In  tonnaj^c 
Year  ending  I>ec'emJ>er  31-  i      Tons.      ,'  ^^^  prevJoiw  year. 


1900 2,773,646 

1901 '  4.213,869 

1902 1  3.385,686 

1903 1  8, 062. 506 

1904 2,853,926 

1905 3, 478. 976 

1906 4.023,156 


Increase. 

Decrease. 

40S,096 
828.188 

1,440.224 

323.180 

206,580 

625,050 
544,180 

Since  the  United  States  took  charge  of  the  maintenance  of  the 
channel,  January  29,  1901,  there  has  been  a  general  increase  in  the 
available  navigable  depth  of  2  feet^  the  maximum  draft  that  can  be 
carried  on  June  30,  1907,  being  28  teet. 

The  usual  variation  of  level  of  water  surface  is  from  zero  at  the 
mouth  to  2^  feet  at  the  head  of  the  pass,  due  to  the  stage  of  the  river, 
and  from  1.1  feet  at  the  mouth  to  0.7  foot  at  the  head,  due  to  tide. 

No  detailed  data  or  statistics  are  at  hand  showing  the  effect  on 
freight  rates  of  the  increased  depth  of  channel.  The  number  of  deep- 
draft  steamers  has  increased,  and,  being  able  to  carry  full  cargoes, 
the  earnings  and  business  of  the  port  of  New  Orleans  have  increased 
and  the  freight  rates  decreased.  The  magnitude  of  the  commerce  of 
the  port  of  New  Orleans  is  best  illustrated  bv  the  tabulated  commer- 
cial statistics  above,  the  gain  in  round  numbers  in  the  commerce  of 
1906  over  that  of  1905  being  544,180  tons.  These  figures  are  neces- 
sarily incomplete,  as  it  is  impracticable  to  secure  statements  covering 
all  tne  receipts  and  shipments  for  any  given  period.  It  may  be 
safely  assumed,  however,  that  the  total  greatly  exceeds  that  shown  in 
the  above  comparative  statement. 

APPROPRIATION    FOR    FISCAL    YEAR    100(5. 

July  1.  1900,  balance  unexpended $9,598.52 

June  .'W,  1907,  amount  expended  during  fiscal  year 9,  598.  52 

APPROPRIATION   FOR  FISCAL  YEAR   1907. 

July  1,  1900,  amount  appropriated  by  emergency  river  and  harbor  ac»t 
of  June  0.  1900 $100,00a00 

Miscellaneous  re<*eipts  during  fiscal  year  deiK>8ited  to  credit  of  the 
appropriation    24.00 

Tran8ferre<l  by  Treasury  Department  from  appropriation  for  repairs 
and  incidental  expenses  of  light-houses,  1907,  on  account  reim- 
bursement of  appropriation  for  maintenance  of  South  Pass  chan- 
nel, Mississippi  River,  ltX)7.  on  account  services  rendered  by  Engi- 
neer Corps  in  driving  fender  piles  at  South  Pass  light-house 
de|)ot  wharf 8.14 

Amount  dei)osited  to  credit  of  this  appropriation  by  chief  signal 
otticer,  Atlanta,  Ga..  as  reimlmrsement  of  exi)enses  incurred  by 
Engineer  Corps  in  testing  cable  for  the  Signal  Corps 0.84 


100. 03a  98 
June  .'W.  1907,  amount  exix»nde<l  during  fis<'al  year 90,290.22 


Julv  I,  1907,  balance  unex|)ende<l .     .   9,748.76 

July  1,  1907,  outstanding  liabilities _   $7,298.76 

'  'ly  1,  1907,  amount  covered  by  uncomplete*'  ^ct8__      2,450.00 

9.74&78 
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APPROPRIATION  FOR  MAINTENANCE  OF  BOOTH   PASS  CHANNEL,   MISSISSIPPI   RIVER. 

July  1,  190C,  balance  unexpended $50,000.00 

Amount  appropriated  by  river  and  harbor  act  of  March  2,  1907 50,000.00 


100, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year 49,870.69 


July  1,  1907.  balance  unexpended 50,129.31 

July  1,  1907,  outstanding  liabilities 12,285.00 

July  1.  1907,  balance  available 37,844.31 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  in  addition  to  the  balance  unexpended  July  1.  1907.  for 
maintenance  of  improvement,  in  addition  to  regular  annual  ap- 
propriation of  $100.000 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  4.) 

o.  Bayou  Lafourche^  Louisiana. — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  forming  a  junction  70  miles  above  New  Orleans. 
It  is  about  105  miles  long  and  flows  into  the  Gulf  of  Mexico.  In 
its  original  condition  it  was  obstructed  by  logs,  snags,  and  overhang- 
ing trees.  The  project  af  1879  provided  for  the  removal  of  sudb 
obstructions  to  improve  low-water  navigation.  Work  under  this 
project  was  carried  on  until  1885,  with  appropriations  aggregating 
$30,000. 

The  project  of  June  11,  1886,  provided  for  the  construction  of  a 
lock  to  connect  the  bayou  with  the  Mississippi  River  and  for  dredg- 
ing a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the 
Gulf,  at  an  estimated  cost  of  $450,000,  ana  $8,000  annually  thereafter 
for  maintenance.  Work  under  this  project  was  confined  to  dredging 
to  maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock  and  the 
exigencies  of  commerce  not  permiting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  neld 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

Dredging  operations  have  been  in  progress  since  1896,  but  the  im- 
provement is  not  permanent,  as  sand  bars  form  each  year  after  the 
subsidence  of  floods  in  the  Mississippi  River. 

The  amount  expended  on  this  work  up  to  June  30,  1907,  was 
$258,079.67. 

The  navigation  of  Bayou  Lafourche  is  at  present  obstructed  by  a 
dam  placed  across  the  head  of  the  bayou  at  its  junction  with  the 
Mississippi  River  by  levee  boards  of  tne  State  of  Louisiana,  under 
authority  of  the  act  of  Congress  approved  June  13,  1902.  The  time 
for  the  removal  of  this  dam  was  extended  to  January  1, 1910,  by  the 
river  and  harbor  act  of  March  2,  1907. 

No  expenditures  were  made  during  fiscal  year  ending  June  30, 1907. 

The  maximum  draft  that  can  be  carried  on  June  30,  1907,  at  mean 
low  water  is  3^  feet  at  the  mouth,  the  usual  variation  of  the  water 
surface  being  between  one-half  and  1  foot.     The  bayou  is  navigable 


404 


REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 


its  entire  length  by  flatboats  and  log  rafts,  but,  as  stated  elsewhere, 
connection  between  the  bayou  and  the  Mississippi  River  is  at  present 
obstructed  by  a  dam. 
The  effect  of  the  project  on  freight  rates  is  not  definitely  known. 

Comparative  statement  of  receipts  and  shipments  for  ten  pears. 


Date. 


Tons. 


Chan^in  tonna^ 
from  preyious  year. 


Year  ending  May  31— 

1886 269,888 

1899 206,616 

Calendar  year— 

1899 157,258 

1900 210,816 

1901 !  137,367 

1902 ;  132,745 

1903 1  94.851 

1904 1  66.839 

1906 94,3-JO 

i906fl '  59,092 


«  It  was  Impracticable  to  obtain  complete  commercial  statistlca. 


72,966 

4«612 

88, 8M 

27,M2 


July  1.  1906,  balance  unexpended a$l,920.33 

July  1,  1907,  balance  unexpended 1,920.38 

(See  Appendix  S  5.) 

6*.  Bayou  Plaquemine^  Grand  River ^  and  Pigeon  bayoiis^  Louisi- 
ana,— Prior  to  1867  the  largest  steamboats  could  pass  through  Bayou 
Plaquemine  into  Grand  Lake  and  other  connecting  water  routes, 
but  at  that  time  the  police  jury  of  Iberville  Parish  closed  the  bayou 
by  means  of  a  dam,  shutting  out  the  waters  of  the  Mississippi. 
Grand  River  and  Pigeon  bayous  were  obstructed  by  snags,  logs,  over- 
hanging trees,  and  sand  bars. 

The  present  project  is  based  upon  legislation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  February  11,  1887,  and  pro- 
vides for  dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  and 
6  feet  deep  from  deep  water  up  to  the  Plaquemine  dike,  construct- 
ing a  lock  to  connect  the  bayou  with  the  Mississippi  River,  securing 
the  mouth  of  the  bavou  from  further  caving,  and  removing  obstruc- 
tions from  Cirand  ftiver  and  Pigeon  bayous;  total  estimated  cost, 
$1,708,250,  subsequently  increased  to  $1,740,000. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
dredging  Bavou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of 
125  feet. 

The  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth 
of  the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of 
July  13,  1892,  the  improvement  of  Grand  River  and  Pigeon  bayous 
was  also  incorporated  therein. 

a  The  balance  unexi>ended  July  1,  19Ch;,  $1.0:54.26  as  shown  by  report  for  Itocal 
year  ending  .Tune  l¥),  IIKM),  is  in  ern)r.  Tlie  correct  balance  unexpended  was 
$1,920.33.  The  discrepancy  arose  on  account  of  error  in  statement  of  amoiant 
exi>ended  during  fiscal  year  1906,  which  should  have  been  $88.93  instead  of 
$75.00,  as  stated  in  the  report 
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The  act  of  June  3,  1896,  authorized  continuing  contracts  to  be 
entered  into  to  complete  the  project  of  improvement  not  to  exceed 
$1,173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
priated. Of  this  amount  $1,160,000  was  subsequently  appropriated. 
By  act  of  March  3,  1905,  $35,000  was  appropriated  for  maintenance 
oi  improvement,  and  contracts  not  to  exceed  $100,000,  exclusive  of 
the  amounts  theretofore  appropriated,  were  authorized  for  complet- 
ing improvement  The  latter  amount  was  appropriated  by  sundry 
civil  act  of  June  30, 1906. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $100,000 
"  for  construction  of  a  dredge  and  maintenance.'^ 

Dredging  was  carried  on  in  Bayou  Plaquemine  in  1890,  1891,  1892, 
and  1894.  resulting  in  securing  a  channel  6  feet  deep  and  60  feet  wide 
from  the  mouth  to  the  railroad  bridge. 

Contract  for  the  rectification  of  Bayou  Plaquemine  under  the 
modified  project  of  April  10,  1899,  was  entered  mto  July  15,  1899. 
To  June  30,  1906,  506,630  cubic  yards  of  material  had  been  removed 
in  accordance  with  the  terms  of  the  contract.  In  addition,  16,500 
cubic  yards  was  removed  under  supplemental  contract  from  a  por- 
tion of  the  channel  which  had  snoaled.  A  partial  channel  was 
dredged  through  portions  of  the  bayou  up  to  the  dike  at  the  bayou 
approach  to  the  lock,  and  work  was  suspended  on  June  27,  1905, 
until  the  lock  shall  have  been  opened  to  navigation,  when  work  will 
be  resumed  and  the  material  deposited  in  the  Mississippi  River. 

An  allotment  of  $75,000  was  made  from  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above^  with  an  interval 
of  500  feet  opposite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.  On  November  30,  1901,  and  January  29,  1902, 
two  mattresses,  400  by  600  feet  and  400  by  450  feet,  respectively, 
were  sunk  in  the  river  and  heavily  loaded  with  stone  for  protection 
of  the  banks  near  the  .proposed  approach  to  the  lock. 

In  1893, 1894,  and  1897  obstructions  were  removed  from  the  mouth 
of  Bavou  Sorrel  and  down  Grand  River  through  Pigeon  Bayou  to 
Grand  Lake,  a  distance  of  30  miles.  Flat  Lake,  at  the  mouth  of 
Grand  River,  was  dredged  in  1893  and  1897. 

Work  of  dredging  and  removing  obstructions  from  Grand  River 
was  carried  on  until  April  20, 1901.  Obstructions  were  removed  from 
the  mouth  of  Bayou  Plaquemine  to  2  miles  below  Bayou  Pigeon,  and 
at  Bay  Natchez,  a  distance  of  30  miles.  A  channel  50  feet  wide  and 
10  feet  deep  was  dredged  through  Flat  Lake  and  Bay  Natchez,  the 
channel  through  Flat  Lake  being  completed  on  Januaiy  30, 1903,  and 
through  Bay  Natchez  on  May  14,  1904. 

In  1891  a  project  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Revised 
plans    and    specifications    for    the    construction    of    the    lock    and 
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approaches  were  approved  October  27,  1897,  and  December  2,  1897, 
respectively,  and  a  continuing  contract  for  the  work  was  entered  into 
May  28,  1898.  The  work  was  commenced  in  August,  1898.  Under 
this  contract  the  floor  and  walls  of  the  lock  were  completed,  and 
miter  sills,  inlet  pipes,  and  snubbing  hooks  placed.  By  direction  of 
the  Chief  of  Engineers  the  contract  was  annulled  upon  payment  of 
the  retained  percentages  and  other  items,  aggregating  $24,236.41. 
Revised  plans  for  construction  of  lock  gates  and  of  the  approaches  to 
the  lock,  including  excavation  and  fill,  were  approvea  on  June 
11,  1903. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side 
and  0.31  acre  on  the  south  side  were  purchased  August  24,  1900,  for 
$7,500. 

A  protection  levee  was  built,  under  contract,  from  the  northeast 
corner  of  the  lock  to  connect  with  the  main  levee  system  in  front  of 
the  lock.    The  work  was  completed  August  8,  1902. 

The  contract  for  the  lock  gates  was  completed  May  5,  1906,  the 
gates  being  accepted  on  that  date. 

The  contract  with  the  Otis  Elevator  Company,  dated  November 
18,  1899,  for  furnishing  and  erecting  operating  machinery  and  power 
house  was  completed  August  31,  1906.  The  total  cost  of  the  work 
under  this  contract  was  $114,000.  The  amount  expended  under  this 
contract  during  the  fiscal  year  was  $64,533.70. 

A  contract  was  entered  into  February  13,  1905,  for  constructing 
protection  levee  and  making  a  portion  of  the  fill  behind  the  lock  walls. 
The  work  was  commenced  m  March,  1905,  and  was  completed  Janu- 
ary 28, 1907.  The  total  quantity  of  material  placed  under  this  contract 
was  39,940  cubic  yards,  costing  $23,564.60.  The  amount  expended 
under  this  contract  during  the  fiscal  year  was  $5,518.70. 

A  contract  was  entered  into  June  6,  1905,  for  construction  of  the 
approach  at  the  bayou  end  and  part  of  the  approach  at  the  river  end 
of  the  lock.  Work  under  this  contract  was  commenced  on  October  10, 
1905,  and  at  the  end  of  the  fiscal  year  the  excavation  had  been  prac- 
tically completed,  and  a  total  of  1,351  piles  had  been  driven — 712 
35-foot  and  639  50-foot.  The  amount  expended  under  this  contract 
during  the  fiscal  year  was  $68,037.01,  making  a  total  expended  to 
June  30,  1907,  of  $86,331.59. 

A  contract  was  entered  into  August  7, 1906,  for  excavation  and  con- 
struction of  river  approach  and  back  fill  of  lock.  Work  under  this 
contract  was  commenced  in  September,  1906,  and  at  the  end  of  the 
fiscal  vear  a  total  of  29,650  cubic  yards  of  earth  had  been  excavated 
and  637  50-foot  piles  had  been  delivered.  The  total  expended  under 
this  contract  dunng  the  fiscal  year  was  $19,727.71. 

The  sum  of  $1,523,051.81  had  been  expended  on  this  improvement 
to  June  30,  1907,  including  $1,000  withdrawn  by  the  Chief  of  Engi- 
neers June  20,  1901,  for  office  expenses. 

For  maintaining  the  dredged  channel  through  Bavou  Plaquemine 
and  Grand  River  and  for  removing  sediment  trom  tiie  lock  chamber 
the  construction  of  a  dredge  was  authorized  by  river  and  harbor  act 
of  March  2,  1907.  In  the  estimate  for  this  work  it  was  proposed  to 
exi)end  $60,000  for  the  dredpe  and  to  operate  same  for  two  years  at 
$15,000  per  year;  contingencies,  $10,000. 
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A  Board. of  Engineer  officers  constituted  by  Special  Orders,  No. 
20,  Office  Chief  of  Engineers,  May  7, 1907,  to  examine  and  report  upon 
certain  mattei-s  connected  with  this  improvement,  met  at  New  Orleans, 
La.,  May  22,  visited  the  work  at  Plaquemine  on  May  23,  and  sub- 
mitted its  report  May  24,  1907. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Date. 


Year  ending  May  31— 

1898 

1899 

Calendar  year— 

1899 

1900 

1901 

1902 

1903 

1904 

1906 

1906 


76,e26 
89,801 

111,7S0 
88.548 
288,000 
292,000 
802.500 
318.000 
706.000  ! 
572,000  ' 


Change  in  tonnage 
from  previous  year. 


Increase. 

Decrease. 

19,571 

12.675 

22,449 

23,207 

194,457 

9,000 

10.500 

15,500 

388,000 

i34,'6o6 

The  decrease  in  tonnage  during  the  past  year  was  due  principally 
to  the  large  decrease  in  the  matter  of  fuel  oil,  which  was  carried  irom 
the  pipe  line  at  Butte  La  Rose  to  the  oil  station  2  miles  below 
Plaquemine,  and  pumped  from  there  across  the  Mississippi  River. 
The  plant  was  not  in  operation  during  a  large  portion  of  the  year. 

July  1,  1906,  balance  unexpended $422,763.20 

Amount   appropriated   by   river   and   harbor   act   ap- 
proved March  2,  1907 $100,000.00 

Amount  allotted  from  appropriations  for  emergencies, 

acts  of  March  3,  1905,  and  March  2,  1907 20,000.00 

120, 000. 00 

542, 763. 20 
June  30,  1907,  amount  exiiended  during  fiscal  year: 

For  works  of  improvement 162, 768. 65 

For  maintenance  of  improvement 8,04(».  36 

170,815.01 

July  1,  1907.  balance  unexpended 371.94a  19 

July  1,  1907,  outstanding  liabilities 19,909.70 

July  1,  1907,  balance  available 352,038.49 

July  1,  1907,  amount  covered  by  uncompleted  contracts 217,044. 14 

(See  Appendix  S  6.) 

7.  Bayou  Teche,  Louisiana. — Bayou  Teche  is  an  important  commer- 
cial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the  Gulf 
of  Mexico  through  Atchafalaya  River.  Prior  to  improvement  it  had 
a  depth  of  8  feet  to  St.  Martinville,  La.,  but  navigation  was  rendered 
dangerous  by  numerous  obstructions.  Above  St.  Martinville  the 
bayou  was  navigable  by  steamboats  during  high  water.  The  project 
of  1870  provided  for  removal  of  obstructions  from  the  head  to  the 
mouth  of  the  bayou.  Work  under  this  project  was  carried  on  from 
1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks,  over- 
hanging trees,  and  a  number  of  bars.  The  improvement  was  not  per- 
manent, and  other  obstructions  formed. 
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The  project  of  1891  provided  for  the  removal  of  obstructions  be- 
tween St.  Martinville,  La.,  and  the  mouth  of  the  bayou,  a  distance  of 
about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obstructions  being  removed  as  appropriations  were  made. 

The  project  was  modified  by  the  river  and  harbor  act  approved 
March  2,  1907,  with  a  view  to  obtaining  a  6-foot  navigation  to 
Arnaudville,  in  accordance  with  the  report  submitted  in  House  Docu- 
ment No.  527,  Fifty-ninth  Congress,  first  session,  at  an  estimated  cost 
of  $111,000,  by  dreaging.  removal  of  snags,  etc.,  and  construction  of  a 
lock.  The  expenditure  lor  a  6-foot  navigation  to  Arnaudville  is  con- 
tingent upon  all  lands  necessary  for  lock  and  dam  purposes  and  canal 
feeders  being  deeded  to  the  United  States  free  of  cost  and  upon  the 
United  States  being  secured  against  possible  claims  for  damages 
resulting  from  the  overflow  of  lands  by  reason  of  the  lock  and  dam 
improvement  or  from  the  draining  of  Spanish  Lake. 

No  work  of  improvement  was  carried  on  during  the  past  fiscal 
year,  beyond  the  location  of  the  site  for  the  lock  near  St.  Martin- 
ville and  the  site  of  the  dam  across  the  head  of  Bayou  Vermilion. 
The  land  rec^uired  at  site  of  lock  was  surveyed  by  the  Citizens'  league 
of  St.  Martmville,  La.  At  the  close  of  the  fiscal  year  this  lea^e 
was  trying  to  arrange  for  the  transfer  to  the  United  States  of  the 
land  required  for  lock  and  dam  purposes  and  canal  feeders. 

To  June  30,  1907,  $92,872.92  had  been  expended  upon  this  work. 
of  which  $7,579.39  was  for  maintenance  and  $4,293.53  tor  expenses  or 
resurvey  of  the  bayou  and  $81,000  for  works  of  improvement 

The  maximum  clraft  that  can  be  carried  on  June  30,  1907,  is  about 
4  feet.  The  usual  variation  of  level  of  water  surface  is  not  definitely 
known. 

The  bayou  is  navigable  to  St.  Martinville,  75  miles  from  its  mouth. 

The  effect  of  the  project  on  freight  rates  is  not  positively  known. 

(Comparative  Htaiemcnt  of  receipts  and  shipmcHtH  for  ten  years. 


Date. 


Tons. 


Chaofire  in  tonnagie 
from  prevkMu  year. 


Increase. 


Year  ending  May  31  - 

1  JsW 238, 783 

1809 286,  Wl 

Calendar  year  - 

1 8W ,  27  2, 976 

1900 '  212.109 

1901 a:i6,683 

1902 404,454 

1903 460,542 

1904 362,706 

1905 701,243 

1906 706,091 


47.a06 


M,9M 


128.474 
?2.871 
42,068 


>•••••• 


338,687 
4,848 


18.116 
60^866 


«7. 


July  1,  19W>.  balance  unexpiended $3,206L47 

Amount  appropriated  by  river  and  harbor  act  of  March  2.  1907 190,000lOO 


June  30,  1907,  amount  exi>ende<l  during  fiscal  year,  for  maintenance  of 
improvement 


138,200.47 


Taae 


July  1.  1007.  Imlamv  available 133,127. 

iSee  Appendix  S  7.) 
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8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — An  allotment  of  $35  was  made  from  this  appropriation, 
act  of  March  3,  1899,  and  applied  toward  payment  of  expenses 
incurred  in  advertising  for  proposals  for  removing  sunken  logs  from 
Bayou  Teche,  Louisiana.  The  expenses  were  paid  during  the  fiscal 
year. 

(See  Appendix  S  8.) 

IMPROVEMENT  OF  HOMOCHITTO  RIVER.  MISSISSIPPI,  AND  OF  CER- 
TAIN RIVERS  AND  HARBORS  IN  SOUTHERN  LOUISIANA  AND  EAST- 
ERN TEXAS. 

This  district  was  in  the  charge  of  Capt.  James  F.  Mclndoe,  Corps 
of  Engineers.  Division  engineer,  Lieut.  Col.  Clinton  B.  Sears,  Corps 
of  Engineers,  to  July  16,  1906,  and  Col.  E.  H.  Ruffner,  Corps  of 
Engineers,  since  that  date. 

1.  Ilomochitto  River^  Mississippi. — About  8  miles  above  Fort 
Adams,  Miss.,  the  Homochitto  enters  the  Mississippi  River.  For 
the  first  3  miles  from  that  point  it  is  designated  as  the  "  Narrows," 
and  for  a  distance  of  12  miles  farther  as  "  Old  River."  A  pre- 
liminary examination,  made  in  1896,  showed  that  the  Narrows  had  a 
depth  of  5  feet  at  low  water  and  a  width  of  150  feet,  except  for  a 
distance  of  about  1  mile,  where  the  stream  is  very  narrow  and  shoal. 
This  narrow  and  shoal  portion  was  obstructed  by  snags  and  logs. 
Old  River  was  about  1,000  feet  wide  and  about  2  feet  in  depth  over 
the  shoalest  places  at  low  water.  It  was  clear  of  obstructions. 
Above  Old  River  the  Homochitto  River  had  a  navigable  depth  of 
about  8  feet  and  a  width  of  about  150  feet  for  a  distance  of  about  45 
miles,  but  it  was  thickly  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  act  of  March  3,  1899,  appropriated  $16,000  for  the  removal 
of  obstructions  between  the  mouth  of  the  river  and  the  Yazoo  and 
Mississippi  Valley  Railway  bridge,  a  distance  of  about  60  miles,  and 
a  project  for  the  work  was  approved  April  18,  1899. 

Work  under  this  project  was  commenced  November  27,  1899,  and 
continued  until  Au^st  13,  1900,  resulting  in  the  improvement  of 
the  channel  for  a  distance  of  about  18  miles  and  a  width  varying 
from  60  to  200  feet.  Subsequent  operations  have  been  for  main- 
tenance. 

The  amount  expended  to  June  30,  1907,  is  $17,667.81,  of  which 
$2,186.14  was  applied  to  the  maintenance  of  improvement. 

Available  funas  will  be  applied  toward  the  construction  of  a 
combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat  for 
the  removal  of  snags,  overhanging  trees,  and  other  obstructions. 

The  Homochitto  River  is  navigable  in  fact,  during  periods  of  high 
water  in  the  Mississippi  River,  for  a  distance  of  about  18  miles,  above 
which  point  it  would  be  navigable  for  a  farther  distance  of  about  42 
miles  except  that  it  is  thickly  obstructed  with  snags,  lo^,  and  over- 
hanging trees.  The  maximum  draft  that  could  be  carried,  June  30, 
1907,  over  the  bar  at  lower  end  of  Old  River,  the  shoalest  part  of  the 
locality  under  improvement,  was  about  2^  feet  at  mean  low  water. 
The  5  miles  of  channel  above  Old  River,  which  was  cleared  of  ob- 
structions in  1903,  has  again  become  badly  obstructed  by  snags. 
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The  usual  variation  in  level  of  the  water  surface  between  hig^h  and 
low  water  is  about  80  feet,  the  high-water  period  usually  lasting  about 
three  and  one-half  months.  No  point  on  the  river  where  the  channel 
has  been  improved  is  reached  by  a  railroad,  and  the  project  has  there- 
fore no  effect  on  freight  rates. 

No  detailed  commercial  statistics  for  the  calendar  year  1906  were 
available.  Circular  letters  and  blank  forms  for  furnishing  statistics 
were  sent  out,  but  no  replies  were  received.  The  commerce  consists 
mainly  in  the  rafting  of  timber. 

On  page  393,  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
reference  is  made  to  previous  reports  on  examinations  and  surveys, 
and  the  act  of  March  2,  1907,  calls  for  a  preliminary  examination  of 
the  river  from  its  mouth  to  the  Yazoo  and  Mississippi  Valley 
Railroad. 

July  1,  1900,  balance  unexpended $2,  3a3.44 

Amount  appropriated  by  rivor  and  harbor  act  approve<l  March  2, 1907-     4,  000. 00 

6,303.44 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
<jf  improvement 61. 25 

July  1,  1907,  balance  unexpended 6,332.19 

(See  Appendix  T  1.) 

3,  Bogue  Chitto^  Chefuncte  River ^  Bogue  Falia^  Tick f aw  Rii^er  and 
tributaries,  Amite  River,  and  Bayou  Maiichac,  Louisiana. — (a) 
Bogue  Chitto, — Originally  navigation  on  this  stream  was  impeded  by 
sna^,  logs,  and  overhanging  trees  thoughout  its  entire  length,  except 
during  very  high  stages  of  water.  The  minimum  width  of  channel 
was  80  feet  and  the  least  depth  of  water  3  feet. 

The  present  project,  adopted  in  1890,  provided  for  securing  and 
maintaining  a  channel  3  feet  deep  from  the  mouth  of  the  river  to 
Alford's  bridge,  near  Summit,  Miss.,  a  distance  of  about  100  miles, 
by  closing  the  west  mouth  and  several  small  run-out  bayous,  and 
by  the  removal  of  obstructions  and  overhanging  trees,  at  an  estimated 
cost  of  $55,000. 

Owing  to  the  inadequacy  of  appropriations  it  has  been  possible  to 
carry  out  the  above  project  only  as  far  as  Cross  River,  about  SO  miles, 
which  distance  had  to  be  cleared  periodically  to  maintain  the  improve- 
ment. On  June  30,  1000,  the  condition  of  the  river  permitted  of 
navigation  being  had  by  light -draft  boats  from  the  mouth  of  the 
navigation  being  had  by  light-draft  boats  from  the  mouth  of  the  river 
to  Cross  River.     Subsequent  operations  have  been  for  maintenance. 

The  amount  expended  to  June  30,  1907,  is  $27,842.54,  of  which 
amount  it  is  estimated  $12,929.94  was  applied  to  maintenance. 

Bogue  Chitto  is  not  considered  worthy  of  further  improvement, 
the  results  accomplished  by  previous  expenditures  being  sufficient  for 
the  needs  of  the  commerce  on  the  stream,  and  further  appropriatioos 
are  not  deemed  necessary. 

The  commerce  consists  mainly  of  the  rafting  of  logs  and  timber  for 
the  surrounding  sawmills.    No  boats  ply  regularly  on  this  stream* 

Bogue  Chitto  is  navigable  in  fact  for  a  distance  of  about  84  miles 
from  its  mouth.  The  only  advantage  derived  from  the  expenditmres 
for  improvement  of  the  stream  was  the  facilitating  of  the  rafting  of 
logs  and  timber.  The  maximum  draft  that  could  be  carried  on  Jane 
30, 1906,  was  about  2^  feet.    The  usual  variation  in  level  of  the  watar 
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surface  between  high  and  low  water  is  about  11  feet.  The  secretary 
of  the  railroad  commission  of  Louisiana  informs  me  that  points  on 
this  stream  have  no  reduction  in  freight  rates  on  account  of  water 
competition. 

On  page  394,  Annual  Report  of  Chief  of  Engineers  for  1906,  ref- 
erence is  made  to  reports  on  examinations  and  surveys  of  this  stream. 

July  1.  1906,  balance  unexpended $157.46 

June  30,  1907,  amount  expended  during  fiscal  year  (transferred  to 
TIckfaw  River) • 157.46 

Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 

(6)  Chefuncte  River  and  Bogus  Folia. — Prior  to  improvement  of 
Chefuncte  River,  a  bar,  with  a  depth  of  only  4^  feet  of  water,  ob- 
structed the  entrance  to  the  mouth  of  the  river.  From  this  point 
to  its  junction  with  the  Bogue  Falia,  a  distance  of  10  miles,  the  river 
was  from  300  to  800  feet  in  width,  with  a  channel  15  feet  in  depth, 
navigable  for  steamers  and  sailing  vessels,  but  obstructed  by  snags 
and  overhanging  trees.     Above  this  point  the  stream  is  not  navigable. 

Bogiie  Falia  was  navigable  for  small  steamers  from  point  of  junc- 
tion with  the  Chefuncte  to  Grants  Landing,  4  miles  above;  for  sailing 
vessels  drawing  5  feet  or  less,  to  Covington,  2  miles  farther;  ob- 
structed by  snags  and  overhanging  trees.  Not  navigable  beyond 
Covington. 

The  original  project  of  1880  provided  for  dredging  through  the 
bar  at  the  mouth  of  the  Chefuncte  River^  and  for  the  removal  of  all 
obstructions  between  its  mouth  and  Covington  on  the  Bogue  Falia. 
at  an  estimated  cost  of  $5,460.  It  was  modified  in  1884  to  permit  or 
the  construction  of  a  breakwater  to  protect  the  channel  dredged 
across  the  bar  at  the  mouth  of  the  Chefuncte  River.  Estimated  cost, 
$1,500. 

For  an  account  of  the  improvements  imder  original  project  and 
modification,  see  Annual  Report  of  the  Chief  of  Engineers  for  1896, 
page  1485.     Subsequent  operations  have  been  for  maintenance. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  oars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation  between  Covington  and  the  mouth  of 
the  river. 

The  amount  expended  to  June  30,  1907,  is  $12,364.74,  of  which 
$5,864.74  was  applied  to  maintenance.  The  expenditures  during  the 
past  fiscal  year  were  for  collection  of  commercial  statistics. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Chefuncte  River  was  7  feet,  the  expendi- 
tures for  improvement  having  resulted  in  an  increase  of  2^  leet  in 
depth  and  60  feet  in  width.  The  head  of  navigation  is  Covington  on 
the  Bogue  Falia,  about  16  miles  by  river  from  Lake  Pontchartrain. 
The  upper  part  of  the  stream  is  so  crooked  that  boats  200  feet  long 
can  run  only  12-J  miles  up  the  river  and  boats  110  feet  long  only  15 
miles.  The  variation  in  level  of  water  surface  between  high  and  low 
tide  is  usually  about  1  foot,  although  winds  may  make  a  variation  of 
as  much  as  3  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
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commission  that  Covington  has  reduced  rates  on  account  of   the 
navigation  on  the  river. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 
1896 


67.680 
1897 110.0M 


1898 

1899 

Calendar  year— 
1899 


99.606 
97,789 

156,600 

1900 86,856 

1901 92,874 

1902 100.768 

1904 184,099 

1906 222,494 

1906 ;  235,727 


Change  in  tonnage 
from  previous  year. 


Increase. 

Decrease. 

17.902 
42.864 

i6,*S(29 
1.716 

09*644 

68,711 

6,018 

7,894 

83,331 

38,895 
13,283 

On  page  395,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  these 
streams. 

July  1,  1906,  balance  unexpended $472.05 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2.  1907 ._  8,000.00 

8, 472. 06 
June  30, 1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

Improvement 30.80 

July  1,  1907,  balance  unexpended 8,441.25 

(c)  Tick f aw  River  and  tributaries^  Louisiana, — These  streams — the 
Tickfaw,  Blood,  Natalbany,  and  Ponchatoula  rivers — ^had  a  9-foot 
channel,  navigable  for  steamers  and  schooners  for  an  aggre^te  dis- 
tance of  38  miles,  but  obstructed  by  snags,  logs,  and  overhanging  trees. 

The  original  project,  adopted  in  1881,  provided  for  the  removal  of 
obstructions  as  far  as  appropriations  would  permit;  estimated  cost, 
$10,230.  The  project  for  maintenance  of  improvement  was  approved 
August  10,  1892,  and  under  these  two  projects  the  work  has  been  car- 
ried on  since  1881. 

All  obstructing  deadheads  were  removed  from  the  channel  from  the 
mouth  of  the  Tickfaw  River  to  Springfield  on  the  Natalbany,  and  a 
channel  was  dredged  across  a  point,  which  had  been  a  serious  obstruc- 
tion to  navigation,  just  above  Sprin|^field. 

It  is  proposed  to  apply  available  timds  toward  the  construction  of  a 
combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat  for 
the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation. 

The  amount  expended  to  June  30,  1907,  is  $13,990.95,  of  which  it  is 
estimated  $5,990.95  was  applied  to  maintenance. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Tickfaw  River  at  mean  low  water  was  6 
feet.  There  is  at  all  times  water  enough  in  the  river  to  accommodate 
a  draft  of  10  feet.  The  usual  tidal  variation  of  level  of  water  sur&ce 
is  about  6  inches,  but  winds  effect  a  variation  of  from  1  to  2  feet» 
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Tickfaw  Eiver  is  navigable  in  fact  to  Kemps  Landing,  about  18 
miles  from  its  mouth  in  Lake  Maurepas ;  Blooa  River,  to  S.  Tuckers 
Landing,  about  4  miles;  Natalbany  Kiver,  to  the  parish  bridge  just 
above  Springfield,  La.,  about  12  miles;  Ponchatoula  River,  to  Wades- 
boro,  La.,  about  5  miles.  The  expenditures  for  improvement  have 
been  confined  to  the  removal  of  sna^,  logs,  and  other  obstructions. 

No  point  on  any  of  these  streams  is  reached  by  a  railroad,  and  there 
is  no  competition*  in  freight  rates. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 

1896 

1897 

1898 

1899 

Calendar  year— 

1899 

1900 

1901 

1902 

1904 

1905 

1906 


72,851 
58,115 
75,679 
52.961 

79,800 
65,540 
56,464 
45,682 
86,802 
45.429 
34,690 


Change  in  tonnage 
from  previoufl  year. 


Increase. 

Decrease. 

49,467 

14,786 

17,764 

22,618 

26,839 

23.700 

924 

10,882 

40,670 

40,878 

10,789 

On  page  397,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  these 
streams. 

July  1,  1906.  balance  unexpended $33.30 

Transferred  from  Bogue  Chitto 157.46 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 6.000.00 

6. 190.  76 
June  IM),  1907.  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 24.2.5 

July  1,  1907,  balance  unexpended 6,166.51 

(d)  Amite  River  and  Bayou  Manchac^  Louisiana. — Prior  to  im- 
provement the  Amite  River  was  navigable  for  small  steamers  for  a 
distance  of  45  miles  from  its  mouth  and  Bayou  Manchac  for  a  dis- 
tance of  10  miles,  but  both  streams  were  obstructed  by  snags,  logs, 
and  overhanging  trees. 

The  original  project,  as  adopted  in  1880  and  modified  in  1883  and 
1888,  provided  for  the  removal  of  obstructions  in  Bayou  Manchac 
from  Hope  Villa  to  the  Amite  River,  and  in  the  latter  stream  to 
Lake  Maurepas  (its  mouth),  at  an  estimated  cost  of  $31,760. 

Amite  River  was  improved  for  a  distance  of  42  miles  from  its 
mouth  and  Bayou  Manchac  for  a  distance  of  10  miles  from  its 
junction  with  the  former  stream.  A  turning  basin  was  made  at  the 
upper  limit  of  improvement  in  Bayou  Manchac. 

The  work  of  maintenance  has  been  carried  out  under  the  project 
of  1892  and  subsequent  projects. 
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The  improvement  is  not  considered  permanent,  as  sna^  and  loss 
will  continue  to  accumulate  and  bars  will  continue  to  lona  at  tne 
mouths  of  the  streams,  thus  obstructing  navigation. 

It  is  proposed  to  apply  the  available  nmds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  the  boat 
for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation. 

The  amount  expended  to  June  30, 1907,  is  $42,116.99,  of  which  it  is 
estimated  $17,216.27  was  applied  to  maintenance. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  at 
mean  low  water  over  the  bar  in  Lake  Maurepas  at  the  mouth  of  the 
river  was  6  feet.  The  usual  tidal  variation  at  mouth  of  river  is  6 
inches ;  the  level  of  water  surface  in  Bayou  Manchac  varies  as  much 
as  6  feet.  Amite  River  is  navigable  in  fact  to  the  mouth  of  Bayou 
Manchac,  a  distance  of  42  miles,  and  Bayou  Manchac  is  navigable  to 
Hope  Villa,  a  distance  of  10  miles. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
commission  that  Hope  Villa,  on  Bayou  Manchac,  has  been  granted 
a  special  tariff,  with  rates  lower  than  normal  ones. 

comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 

189() 1  65,103 

1897 '  49,609 

1898 '  54,749 

1899 60,305 

Calendar  year— 

1899 59,850 

1900 25,400 

1901 69,918 

1902 44,694 

19(M 120.851 

1905 48,871 

1906 50,669 


Change  in  tooDa^e 
from  previous  year. 


5,240 
5,556 


44,618 

76,167 

'*7,'2«' 


5,6M 


455 
84.450 

'25,224 

'77*480 


On  page  308,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  these 
streams. 

July  1,  IIXX],  balance  unexpended $399.52 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2.  1907 20,000.00 

20,399.52 
June  30,  1J¥)7.  amount  exiHjnded  during  fiscal  year,  for  nialnteuauce 
of  Improvement 22.50 

July  1.  1907,  balance  unexi)eude<l 20,377.02 
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July  1,  1906.  balance  unexi>ended $1,062.33 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     34, 000. 00 


35, 062.  3:i 

.Tune  30,  1907,  amount  exjiended  during  fiscal  year,  for  maintenance 
of  improvement 77.  55 


.July  1,  1907,  balance  unexi)ended 34,984.78 


Amount  (estimated)  requireii  for  completion  of  existing  project o30,000.00 

(See  Appendix  T  2.) 

3,  Inland  watencay  from  Franklin  to  Mermentau^  Louisiana. — ^The 
project  for  this  waterway  was  adopted  by  Congress  March  2,  1907, 
and  provides  for  a  channel  5  feet  deep  and  40  feet  bottom  width, 
with  appropriate  side  slopes.  The  proposed  channel  is  to  connect 
with  the  Ba^ou  Teche  near  Franklin,  La.;  thence  to  Cote  Blanche 
and  Vermilion  bays  by  a  dredged  canal  and  existing  drainage 
canals  or  bayous;  thence  up  Schooner  Bayou;  thence  by  a  dredged 
canal  to  White  Lake ;  across  White  Lake ;  thence  by  a  dredged  canal 
to  Grand  Lake  and  across  this  lake  to  Lake  Misere,  west  of  the  Mer- 
mentau  River,  at  an  estimated  cost  of  $289,292,  with  an  estimated 
cost  for  maintenance  of  $20,000  per  year. 

The  act  of  March  2,  1907,  appropriated  $89,292,  and  contracts 
were  authorized  to  complete  the  project  not  to  exceed  $200,000,  which 
remains  to  be  appropriated. 

Under  the  general  project  the  right  of  way  must  be  furnished 
without  cost  to  the  United  States.  Promises  to'  donate  the  right  of 
way  have  been  secured  from  the  owners  of  all  lands  lying  along  the 
route  between  Grand  Lake  and  Vermilion  Bay. 

Five  routes  are  under  consideration  for  that  part  of  the  pro- 
posed channel  lying  between  Bayou  Teche  and  Vermilion  Bay.  All 
of  these  routes  must  cross  the  right  of  way  of  the  Southern  Pacific 
Bailroad,  and  a  bridge  for  the  service  of  the  railroad  will  be 
necessary. 

The  amount  expended  to  June  30, 1907,  is  $1,198.21,  for  inspections 
of  the  various  routes  and  for  the  survey. 

The  appropriation  recommended  for  the  fiscal  year  1909  will  be 
applied  to  completion  of  dredging,  in  accordance  with  the  adopted 
project. 

The  report  on  the  examination  of  the  inland  waterway  channel  is 
printed  in  House  Document  No.  040,  Fifty-ninth  Congress,  second 
session. 

a  Applies  to  Bogue  Chltto  only. 
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Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $89,  292. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  worlcs  of  Im- 
provement         1,  198. 21 

July  1,  1907,  balance  unexpended 88,093.79 

July  1,  1907,  outstanding  liabilities aoa35 

July  1,  1907,  balance  available 87,  787.44 

Amount  (estimated)  required  for  completion  of  existing  project 200,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 200,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  T  3.) 

4.  Channel^  6ay,  and  passes  of  Bayou  Vermilion^  and  Mermentau 
River  and  tributaries^  Louisiana. — (a)  Channel^  bay,  and  passes  of 
Bayou  Vermilion. — Prior  to  improvement  the  upper  12  miles  of 
Bayou  Vermilion  was  only  2  feet  deep,  and  its  lower  portion,  through 
the  bay  and  passes,  not  less  than  5i  feet  deep,  and  had  a  width  varying 
from  100  to  400  feet.  The  channel,  however,  was  obstructed  by  snags, 
lo^,  and  overhanging  trees. 

The  original  project,  adopted  in  1882,  provided  iot  the  removal  of 
the  obstructions,  the  erection  of  guide  piling  to  indicate  the  limits  of 
the  channel  over  the  bars  in  Vermilion  Bay,  and  for  securing  a  navi- 
gable depth  of  5^  feet  up  to  the  railroad  bridge  near  Lafavette,  La. 

Project  for  maintenance  (1892)  was  approved  by  the  l^cretary  of 
War  August  12,  1892. 

The  improvement  is  not  considered  permanent,  as  obstructions  will 
continue  to  form  and  must  be  periodically  removed. 

An  examination  in  June,  1906,  showed  that  the  bayou  was  in  good 
condition  below  Abbeville,  but  that  obstructions  had  again  formed 
above  Abbeville. 

The  U.  S.  steamboat  Ramos  worked  in  the  bayou  from  December 
13, 1906,  to  January  13,  1907,  removing  31  snags  and  175  overhanging 
trees  l)etween  the  mouth  of  the  bayou  and  Broussard's  bridge,  23 
miles  above  Abbeville.  Above  this  point  the  stream  was  too  narrow 
and  shallow  for  this  boat  to  work. 

The  amount  expended  to  June  30,  1907,  is  $36,017.88,  of  which 
amount  $26,117.88  has  been  expended  under  projects  for  maintenance. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  oars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  mouth  of  Bayou  Vermilion  was  about  2^  feet  and  in  the 
upper  part  of  the  stream  3i  feet.  The  usual  tidal  variations  at  mouth 
of  bayou  is  about  1  foot  and  in  upper  part  about  18  inches.  The 
bayou  is  navigable  to  D.  O.  Broussard's  landing,  about  20  miles  above 
Abbeville,  La.,  or  46  miles  from  mouth,  although  it  is  obstructed  by 
snags  and  logs. 

The  only  mformation  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
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commission  that  at  Abbeville  there  are  lower  rates  than  to  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  31— 

1897 

1898 

1899 

Calendar  year— 

1900 

1901 

1902 

1908 

1904 

1906 

1906 


6,126 

8,862 

14,909 

21. 150 
81.885 
87,000 
15. 157 
29,326 
28.092 
32,025 


Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

6,896 

2,736 

6,107 

6,181 

10,235 

5,615 

21,843 

14, 169 

1,234 

3,933 

On  page  399,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream,  and  the  act  of  March  2, 1907,  calls  for  a  preliminary  examina- 
tion to  Lafayette  with  a  view  to  obtaining  6  feet  of  water. 

July  1,  1906.  balance  unexpended $909.87 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 7,000.00 

7,  909.  87 
June  30,  1907,  amount  ext)ended  during  fiscal  year,  for  maintenance  of 

improvement 827.  75 

July  1,  1907,  balance  unexi)ended 7,082.12 

(6)  Mermentau  River  and  tributaries,  Louisiana. — Prior  to  im- 
provement these  streams  had  depths  varying  from  7  to  30  feet.  The 
channel  through  Grand  Lake  was  6  feet  deep,  and  the  depth  at  the 
mouth  of  the  river  was  about  13  feet.  The  width  varies  from  70  feet, 
near  Viterboville,  to  350  feet  at  Lake  Arthur.  The  channel  was 
crooked  and  obstructed  by  snags  and  logs. 

The  original  project  of  1892  provided  for  the  removal  of  obstruc- 
tions in  the  upper  river  and  the  construction  of  brush  dams  in  the 
lower  river  to  remove  existing  mud  flats.  The  estimated  cost  was 
$23,615.25. 

With  the  appropriations  of  1892,  1894,  and  1896  operations  were 
carried  on  from  December,  1892,  to  December,  1899,  and  38  miles  of 
the  channel,  from  the  lower  end  of  Lake  Arthur  downstream,  was 
cleared  of  obstructions;  two  brush  dams,  2,500  and  3,000  feet  in 
length,  respectively,  were  built  in  Mud  Lake,  and  a  channel  8  feet  in 
depth  and  50  feet  in  width  was  cut  across  the  flats  in  Mud  Lake  and 
maintained  as  the  exigencies  of  navigation  required. 

An  examination  made  in  July,  1906,  showed  that  Bayou  Nezpique, 
the  principal  tributary,  was  obstructed  with  snags  and  logs  and  that 
dredging  would  probably  be  required  for  maintenance  of  the  channel 
through  Grand  Lake  and  Lower  Mud  Lake.  Operations  were  com- 
menced in  Bayou  Nezpique  with  a  hired  plant  on  August  21,  1906, 
and  were  completed  on  October  6,  1906.    All  obstructing  snags  and 

ENQ  1907 27 


418 


REPORT   OF    THE   CHIEF    OF    ENGINEERS,   U.   S.   ARMT. 


logs  were  removed  from  the  channel  for  a  distance  of  21  miles  below 
Viterboville,  La. 

The  amount  expended  to  June  30, 1907,  is  $27,734.47,  of  which  it  is 
estimated  that  $11,017.99  was  applied  to  maintenance. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat 
for  the  removal  of  such  bars,  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation. 

On  June  30,  1907,  the  maximum  draft  that  could  be  carried  over 
the  flats  in  Lower  Mud  Lake,  the  shoalest  place  in  the  channel,  was 
4  feet  at  mean  low  water.  The  usual  variation  of  the  level  of  water 
surface  in  the  lower  reaches  of  the  river  is  about  1^  feet  and  the 
extreme  variation  is  about  2J  feet.  Mermentau  River  is  navigable 
throughout  its  whole  length  to  about  2  miles  above  Mermentau,  a  dis- 
tance of  about  70  miles ;  Bayou  Nezpique,  the  principal  tributary,  is 
navigable  to  Viterboville,  La.,  a  distance  of  about  25  miles  above  the 
head  of  the  Mermentau  River;  Bayou  Plaquemine  Brule  and  Bayou 
des  Cannes  are  each  navigable  for  distances  of  about  10  miles. 

The  only  information  obtained  as  to  the  effect  of  the  project  cm 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
commission  that  at  Mermentau  there  are  lower  rates  than  at  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

Comparative  xtatemcnt  of  ahipmentfi  and  receipts  for  ten  years. 


Year  endiiiK  Miiy  31— 
1897 


1898 

1899 

Calendar  vear— 
1900 


1901. 
1902. 
1908. 
1904. 
1905. 
1906. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Incream. 

Decreaae. 

12,210 

4.ai9 

18,650 
22,236 

27,034 

6,440 
3,686 

29.291 
50.826 
63,690 
45,866 

2,287 
21.085 
18,864 

iv.'aii 

S,4tt 

42,413 
61,634 

""li'iii* 

On  page  401,  Annual  Report  of  Chief  of  Engineers  for  1900,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream. 

July  1,  1IXX>.  hnlanee  uiiexi)en(1o<1 $2,526.72 

Amount  nUottcMl  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1007 18,00a00 

20, 52a  72 
June  30,  J007.  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 2,845.94 

July  1,  1907,  balance  unexpended 18|180l78 
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July  1,  1906,  balance  unexpended $3,436.59 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  25, 000. 00 

28,  436.  59 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance  of 

iniiu'ovement 3, 173.  69 

July  1,  1907,  balance  unexpended 25,262.90 

(See  Appendix  T  4.) 

J.  Mouth  and  passes  of  Calcasieu  River ^  Louisiana. — Prior  to 
improvement  there  existed  a  depth  of  6^  feet  over  the  outer  bar  at  the 
entrance  to  Calcasieu  Lake.  The  lake  was  15  miles  in  length,  with  a 
depth  of  6  feet.  The  depth  of  water  over  the  inner  bars  was  3^  feet, 
and  from  the  upper  bar  to  Lake  Charles,  La.,  the  river  was  not  less 
than  8  feet  deej>. 

Under  the  original  project  of  1872,  with  the  modification  of  1881, 
a  channel  8  feet  in  depth,  70  feet  wide,  and  7,500  feet  in  length  was  cut 
through  the  inner  bars  during  1874,  1882,  and  1883,  but  this  channel 
having  shoaled  to  3^  feet  it  was  redredged  in  1886,  under  the  project 
of  that  year,  and  a  plank  revetment  to  provide  against  refilling  was 
commenced.  The  noncompletion  of  this  revetment  caused  the  renlling 
of  the  channel. 

Appropriations  made  in  1888,  aggregating  $85,000,  for  the  con- 
struction of  a  revetment  and  parallel  jetties,  in  accordance  with  the 
project  of  1886,  not  being  sufficient,  this  sum  was  increased  by 
$100,000  in  1892. 

The  project  of  1892,  under  which  the  present  work  is  carried  on, 
provides  for  the  redredging  of  a  channel  8  feet  in  depth  through  the 
inner  bars  and  revetting  this  channel ;  to  construct  parallel  jetties  of 
brush  and  stone  at  the  entrance  to  the  outer  pass,  and  to  dredge  a 
channel  between  these  jetties  to  a  depth  of  12  feet  if  necessary.  The 
total  estimated  cost  of  the  jetties  was  $600,000. 

Under  this  project  the  revetment  was  completed  in  August,  1893. 
A  channel  8  leet  deep  and  50  feet  wide,  connecting  deep  water  in 
Calcasieu  Pass  and  Lake,  was  dredged  in  1894,  1895,  and  1898.  Con- 
struction of  the  east  jetty  was  carried  on  in  1894,  1895,  and  1896,  and 
of  the  west  jetty  in  1897.  In  1900,  with  an  appropriation  of  $35,000, 
the  foundation  of  the  west  jetty  was  extended  1,000  feet,  making  its 
total  length  3,200  feet. 

An  examination  of  the  channel  made  in  May,  1905,  developed  that 
the  channel,  dredged  to  a  depth  of  8  feet  in  1903  through  the  inner 
pass,  had  shoaled  to  less  than  4  feet,  and  that  the  revetment  placed  for 
protection  of  this  channel  had  almost  entirely  disappeared. 

The  channel  through  the  outer  pass  between  the  jetties  had  a  depth 
at  low  tide  of  about  10  feet,  which  is  ample  for  the  present  needs  of 
navigation,  considering  the  condition  of  channel  through  the  inner 
pass. 

Under  the  project  for  expenditure  of  amount  appropriated  by  act 
of  March  3,  1905,  a  survey  was  made  from  the  mouth  of  the  river  to 
the  outer  pass ;  the  channel  at  the  inner  pass  was  redredged  to  a  depth 
of  7  feet  and  width  of  100  feet  for  a  length  of  24,000  feet ;  the  channel 
at  the  mouth  of  the  river  was  redredgedto  a  depth  of  7  feet  and  width 
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of  100  feet  for  a  length  of  10,000  feet ;  the  entire  channel  through  the 
lake  was  marked  by  creosoted  pile  clusters,  54  in  number,  at  intervals 
of  1,500  feet ;  and  the  revetment  at  lower  end  of  lake  (inner  pass)  was 
rebuilt  for  a  length  of  8,230  feet.  Dredging  and  marking  channel 
were  completed,  under  contract,  August  25, 1906,  and  repairs  to  revet- 
ment April  6,  1907. 

The  amount  expended  to  June  30,  1907,  is  $611,502.45.  Of  this 
amount  $577,343.59  has  been  expended  under  the  present  project,  of 
which  it  is  estimated  that  $115,602.27  was  applied  to  maintenence. 
The  expenditures  during  the  fiscal  year  ending  June  30,  1907,  were 
all  applied  to  the  maintenance  of  improvement;  $0.45  was  derived 
from  refundment  of  overpayment. 

It  is  proposed  to  apply  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  the  dredffe 
for  the  maintenance  of  the  authorized  depths  in  the  channels  at  the 
mouth  and  passes  of  the  river. 

The  approved  project  provides  for  a  channel  depth  of  8  feet 
through  the  bars  at  the  head  and  foot  of  the  lake,  but  the  maximum 
depth  in  the  lake  is  only  about  7  feet.  On  June  30,  1907,  the  maxi- 
mum draft  that  could  be  carried  at  mean  low  water  through  the 
shoalest  part  of  the  channel  in  Lake  Calcasieu  was  6  feet,  and  the 
usual  variation  of  the  water  surface  is  about  1  foot. 

The  head  of  navigation  in  the  Calcasieu  Eiver  is  at  Jones  Bluff, 
about  58  ijiiles  above  its  mouth,  or  28  miles  above  Lake  Charles, 
La.,  the  depth  in  the  channel  being  not  less  than  12  feet.  The  river 
empties  into  Calcasieu  Lake,  the  length  of  the  navigable  channel 
through  which  is  about  17  miles.  Calcasieu  Pass  is  about  6  miles  long 
and  connects  Calcasieu  Lake  with  the  Gulf  of  Mexico,  the  least  depth 
in  the  channel  being  about  10  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  statements  from  the  secretary  of  the  State  railroad 
commission  and  from  the  general  freight  agent  of  the  Southern 
Pacific  Railroad,  that  Lake  Charles  and  other  points  on  this  river 
enjoy  benefits  in  the  way  of  reduced  freight  rates,  due  to  the  fact  that 
they  are  situated  on  navigable  water. 

Comparative  Mtatement  of  shipments  and  receipts  for  ten  jf0or«. 


Year  end  lug  May  81^ 

1897 

1898 

1899 

Calendar  year— 

1900 

1901 

1902 

1908 

1904 

1906 

1906 


141,029 
190,017 
174,661 

139,680 
139,046 
148,488 
194,165 
226.216 
295.067 
314.286 


Cbangv  in  tmiiMio 
f  lam  pnwkmm  - 


46,672 
82.061 
68,861 
If,  168 


AO 


On  page  402,  Annual  Report  of  Chief  of  Engineers  for  1906,  ref- 
fiieiice  is  made  to  previous  repoits  on  examinations  and  sunreys  ox  Ifaia 
river. 
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Jnly  1,  1906.  balance  unexpended $05, 07a  18 

Refundment  of  overpayment .45 

Amount  appropriated  by  river  and  barbor  act  approved  March  2, 1907.     25, 000. 00 

120. 078.  63 
June  30.  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 95.080.63 

July  1,  1907,  balance  unexpended 24,998.00 

(See  Appendix  T  5.) 

6,  Johnsons  Bayou^  Louisiana, — This  stream  empties  into  Sabine 
Lake,  Texas.  Preliminary  survey  made  in  1897  showed  a  minimum 
depth  of  channel  of  12  feet  and  only  2^  feet  over  the  bar  at  the  mouth 
of  the  bayou. 

The  project  of  April,  1899,  provided  for  dredging  a  6- foot  channel 
through  the  bar  at  the  mouth  of  the  bayou  of  such  width  as  the 
appropriation  ($2,500)  would  permit. 

This  work  was  completed  during  December,  1899,  and  a  channel  6 
feet  deep  and  60  feet  wide  secured. 

No  work  has  been  carried  on  since  1899,  none  being  considered 
necessary,  and  the  unexpended  balance  of  the  appropriation,  $238.65, 
was  carried  to  the  surplus  fund  in  the  Treasury  on  June  30,  1904. 

The  total  amount  expended  on  the  original  project  was  $2,261.35. 

Comparative  statement  of  shipments  and  receipts  for  seven  years. 


Calendar  year. 

Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Xwvv •••«•■•■••••■>•••••••■««•••••••   •••••   •   ••■■•••••••   ••■••••««•••■••••>•• 

8,163 
8.G94 
4,363 
2,961 
2,612 
4,574 
2,840 

1900 

431 
769 

1901 

1902 

1,412 
839 

1903 

1904 

1,9C2 

1906 

1,734 

Commercial  statistics  for  the  calendar  year  1905  were  not  collected 
for  the  reason  that  no  funds  were  on  hana  for  the  improvement  of  the 
stream. 

Report  on  examination  of  this  stream  will  be  found  on  page  1790, 
Annual  Report  of  the  Chief  of  Engineers  for  1897. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  $2, 500. 00 
July  1,  1907,  balance  unexpended 2,500.00 

(See  Appendix  T  6.) 

7.  Mouths  of  Sabine  and  Neches  rivers^  Texas. — Prior  to  improve- 
ment there  was  3^  feet  of  water  over  the  bar  at  the  mouth  of  tho 
Sabine  River  and  3  feet  over  the  bar  at  the  mouth  of  the  Neches 
River.  Dredging  was  carried  on  at  the  mouth  of  the  Sabine  River 
in  1880  and  1895,  and  a  channel  60  feet  wide  and  7  feet  deep  secured. 
At  the  mouth  of  the  Neches  River  dredging  was  carried  on  in  1880, 
1889,  and  1895,  and  a  channel  50  feet  wide  and  5  feet  in  depth  for 
a  length  of  8,000  feet  was  obtained.  Funds  were  exhausted  before 
deep  water  in  Sabine  Lake  was  reached.     In  1897  the  channel  at 
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the  mouth  of  the  Sabine  River  still  afforded  a  depth  of  7  feet,  while 
the  channel  at  the  mouth  of  the  Xeches  River  had  shoaled  to  4  feet 

The  act  of  March  3,  1800,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expense 
of  reexamination  of  the  proposed  channel  through  Sabine  Lake  by  a 
Board  of  Engineer  officers. 

The  Boara  constituted  in  compliance  with  this  act  submitted,  on 
August  11,  1809,  a  report  on  the  proposed  channel  through  Sabine 
I^ke,  which  report  will  l>e  found  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1000,  page  2iW2. 

The  project  approved  July  14,  1890,  provided  for  dredging  from 
deep  water  in  Neches  River  to  deep  water  in  Sabine  Lake.  Under 
this  project  an  8- foot  channel.  7.8-20  feet  in  length,  was  dredged  from 
(he  7- foot  contour  in  Sabine  Lake.  A  part  of  the  appropriation  was 
expended  in  (leei>ening  the  channel  across  the  bar  at  the  mouth  of  the 
Sabine  River. 

A  project  submitted  April  23,  1004,  and  approved  bv  the  War 
Department  May  6,  1004,  provided  for  the  dredging  of  an  8-foot 
channel  through  Sabine  I^ke  from  the  mouths  of  the  Sabine  and 
Neches  rivers  to  Taylors  Hayou,  Texas.  This  work  was  advertified 
and  bids  therefor  were  o|>ened  July  18,  1004.  This  project,  however, 
met  with  so  much  opi)osition  from  those  interested  in  the  improve- 
ment that  the  Chief  of  Engineers,  on  July  28,  1004,  directed  that  all 
work  under  it  Ix*  suspended. 

On  October  i>l,  10O4,  the  Chief  of  Engineers,  by  direction  of  the 
Secretary  of  War,  authorized  the  preparation  of  plans  and  speinfica- 
tions  for  dredging  a  channel  0  feet  deep  through  Sabine  Lake  at  or 
near  the  western  shore  of  the  lake,  as  laid  down  in  report  printed  in 
House  Document  Xo.  r)84,  Fiftv-eighth  Congress,  second  session 
(Annual  Report  for  1004,  p.  10-2t). 

Project  was  submitted  I)ecenibt»r  1(),  1004,  and  approved  January 
14,  100.5.  The  work  was  advertised,  and  bids  therefor  were  opened 
February  18.  1005.  Xo  favorable  bids  wen*  received,  and,  by  author- 
ity of  the  Chief  of  Enginet^rs,  all  were  rejected. 

The  act  of  Congress  approved  March  l^^  1005,  adopted  the  project 
for  this  improvement  in  accordance  with  the  dcxnunent  above  referred 
to  and  autiiorized  that  the  work  l)e  done  under  continuing  contract, 
at  an  estimated  cost  not  to  exctM:*d  $.V^(),5(X),  with  the  following  pro- 
visions: "That  the  channel  may.  in  the  discretion  of  the  Secretary 
of  War,  Ih»  constructed  through  the  land  near  the  lake  for  any  part  of 
said  route,"  and  ''  that  the  right  of  way  is  furnished  without  expense 
to  the  United  States." 

Under  this  project  the  proposed  channel  was  located,  but  the 
negotiations  for  the  right  of  way  failed,  the  proi)erty  owners  refusing 
to  donate  the  right  of  way  exct»pt  under  unacceptable  conditions. 
The  Chief  of  Engimvi-s,  therefore,  on  August  2,  1005,  directed  the 
preparation  of  phms  and  s|H»citications  in  accordanc*e  with  estimate 
*'A'^  (p.  U>47,  Annual  Report  for  1004).  These  plans  were  approved 
October  i>0,  1005;  the  work  was  adveiiisiHl  and  bids  were  opened 
November  27,  1005.  Pending  actitm  on  the  award  of  the  contract 
the  owners  of  land  bordering  Sabine  Lake,  who  had  previously 
refused  to  donate  the  right  of  way,  otTered  to  donate  it  provided  the 
channel  was  constructed  inland  >  'he  lake  shore  l)etween  the 

\eches  River  and  Taylors  Baye  a  conference  held  in  his 


RIVER  AND  HARBOR  IMPROVEMENTS. 


428 


office,  the  Secretary  of  War  directed  that  a  contract  be  entered  into 
with  the  Bowers  Southern  Dredging  Company  for  the  work  in 
accordance  with  the  specifications  under  which  bids  were  opened 
November  27,  1905,  the  contract  to  "  provide  for  the  construction 
of  a  canal  in  Sabine  Lake  near  its  west  shore,  with  the  added  con- 
dition that  the  Government  shall,  under  the  terms  of  the  contract, 
have  the  right  to  change  the  location  of  said  canal  from  the  lake 
to  the  adjacent  shore  in  whole  or  in  part,  provided  that  property 
sufficient  for  the  right  of  way  for  such  canal  on  the  shore  shall  be 
deeded  by  its  owners  to  the  Government  free  of  all  charges." 

Deeds  and  abstracts  of  title  were  furnished  in  the  spring  of  1906, 
but  on  account  of  errors  and  omissions  four  of  these  deecfe  had  not 
been  approved  by  the  Department  of  Justice  on  June  30, 1907. 

The  contractors  began  work  on  the  Sabine  River  end  of  the  chan- 
nel, where  no  right  of  way  was  necessary,  on  March  1,  1906,  and  on 
June  30,  1906,  had  completed  the  channel  to  the  Neches  River,  a 
distance  of  about  4  miles.  On  account  of  delay  in  approval  of  the 
deeds,  a  second  dredge  was  not  placed  on  the  work  until  July  5,  1906, 
when  it  began  dredging  at  the  mouth  of  Taylors  Bayou.  The  fii'st 
dredge  continued  work  to  June  27,  1907,  but  oecause  of  nonapproval 
of  deeds  of  right  of  way  the  second  dredge  was  withdrawn  by  the 
contractors  on  April  28,  1907.     During  the  year  the  dredges  com- 

f)leted  43,250  linear  feet  of  channel  100  feet  wide  on  bottom  apd  at 
east  9  feet  deep,  and  there  remains  about  15,000  linear  feet  to  be 
completed. 

The  amount  expended  to  June  30,  1907,  is  $304,738,  of  which 
$9,925.29  was  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project,  and  $2.60  was  aerived  from  the 
sale  of  blueprints. 

The  act  of  March  2,  1907,  authorized  the  extension  of  the  channel 
at  its  southern  end  with  a  depth  of  9  feet  to  a  junction  with  the 
Port  Arthur  Canal  and  the  widening  of  the  canal  in  front  of  Port 
Arthur,  in  the  discretion  of  the  Secretary  of  War.  The  extension 
and  widening  were  approved  by  the  Assistant  Secretary  of  War  on 
April  24, 1907.  The  right  of  way  for  the  proposed  extension  has  been 
promised  by  the  Port  Arthur  Channel  and  Dock  Company,  but  the 
deed  has  not  yet  been  executed. 

Comparative  statement  of  shipments  and  receipts, 

NECHES  RIVER. 


( 'alendar  year — 

1902 146,740 

1903 161,672 

1 904 I  161. 616 

1905 1  178,504 

1906 178,666 


Change  in  tonnage 
from  previoos  year. 


Increase. 


6.932 

9,844 

11,988 

5,162 


Decrease. 
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Comparative  $ttttmitent  of  »hiptn«nU  and  reixipta — CmUnaedk 

BABINB  BITER. 


TWu. 

trompnvKiuiTMC 

Ijummm. 

DecnMt. 

Yiar  ending  M.r  81- 

W.W4 
270. 6« 

Us 

188,110 
WB.S70 

■""86.142" 

sa,M 

4Jiil>-nd>>r  I'oir— 

m.TW 

37^XM 

W.Wl 

$2! 

as: 

U1.BM> 



■  Inccmpleta :  fall  statlitloi  could  not  b«  obtained. 

On  page  406,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surreys  of  die 
Sabine  and  Neches  rivers. 


June  30,  lOQT.  amoUDt  expeoded  durlog  fiscal  yeur.  for  works  of  im- 


Jttly  1,  1007,  balnnce  available _ _._ _    241.TiaeO 

July  1,  1007,  amount  covered  by  uncompleted  iimtiHcts 120,346.81 

(See  Appendix  T  7.) 

8.  Operating  and  care  of  Port  Arthur  Ccmal,  Texas. — ^This  serrice 
is  provided  for  by  the  permanent  indefinite  appropriation  for  Oipae- 
ating  and  care  of  canals  and  other  works  of  navigation,  under  tije 
provisions  of  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

Under  the  provi.'iions  of  an  act  of  Congress,  approved  June  29, 
1906,  there  was  conveyed  to  the  United  States,  free  of  cost,  the  Port 
Arthur  Canal,  the  lumber  basin,  and  the  turning  basin,  together  with 
a  strip  of  land  along  the  canal.  The  deed  of  conveyance  from  the 
Port  Arthur  Channel  and  Dock  Company  was  accepted  by  the  Secr»< 
tary  of  War  on  December  13,  1900,  from  which  date  the  canal  became 
a  public  water  of  the  United  States,  Cession  of  jurisdiction  over 
the  property  was  executed  by  the  governor  of  the  State  of  Texaa  on 
February  27,  1907. 

The  Port  Arthur  Canal  was  built  by  a  company  interested  in 
establishing  a  port  somewhat  removed  from  the  Gulf.  Dredging  was 
begun  in  Miircli.  1897.  and  completed  to  a  depth  of  25  feet  in  Dec^n- 
l)er,  1899.  In  1902  it  became  necessary  to  redredgc  the  canal  for  nearly 
its  entire  length,  and  this  work  was  completed  m  March.  1903.  The 
channel  and  dock  compHny  then  built  a  dredge  which  was  operated  in 
maintaining  the  canal  for  over  three  years,  and  has  now  oeen  par- 
chased  bv  the  United  States. 
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A  survey  of  the  canal  was  completed  May  10,  1907,  and  the  fol- 
lowing table  gives  a  summary  of  tne  condition  of  the  canal  upon  its 
acceptance  by  the  United  States : 


Canal 

Turning  basin 
Lumber  basin 


Length. 

Average 

top 
width. 

Width  be- 
tween 
20-foot  con- 
tours. 

MATlmnm 
depth. 

Feet. 
37,600 
1,800 
1,200 

FeeL 
200 
626 
160 

Fed. 
80 
580 
100 

FeeL 
25.1 
27.1 
26.2 

Minimum 
depth. 


Feet. 


22.0 
23.7 
23.1 


The  depths  above  given  are  referred  to  mean  low  Gulf  level,  and 
the  usual  variation  of  the  tide  is  1^  feet. 

The  amount  expended  to  June  30,  1907,  was  $14,340.47,  excluding 
outstanding  liabilities. 

For  statistics  of  commerce,  see  report  on  improvement  of  Sabine 
Pass. 

(See  Appendix  T  8.) 

9.  Harbor  at  Sabine  Pass^  Texas. — Prior  to  improvement  there 
were  depths  of  18  and  17  feet,  respectively,  over  the  two  bars  in 
Sabine  Pass,  opposite  the  town  of  Sabine  and  opposite  Fort  Point. 
These  bars  were  about  200  feet  long.  Throughout  the  other  portions 
of  the  pass  the  least  mean  depth  was  25  feet. 

Beyond  the  shore  line  at  the  entrance  to  the  pass  there  existed  a 
bar  about  3^  miles  wide  between  the  interior  and  exterior  18-foot 
bottom  curves,  over  which  there  was  not  more  than  6  feet  of  water 
at  mean  low  tide.  Channels  12  and  15  feet  deep  were  dredged 
through  this  outer  bar  during  1878  and  1880,  under  the  project  of 
1873,  at  a  cost  of  $325,000,  but  they  soon  refilled. 

The  project  of  1882  provided  for  the  construction  of  parallel  jetties 
at  the  entrance  of  the  pass,  1,800  feet  apart  and  about  4  miles  in 
length  from  shore  line  to  deep  water  in  the  Gulf,  and  for  dredg- 
ing the  channel  between  these  jetties  if  necessary.  Estimated  cost, 
$3,177,606.50. 

Construction  of  the  jetties  began  in  1883,  and  under  successive 
appropriations  has  been  carried  on  since  that  date. 

The  river  and  harbor  act  of  1896  authorized  contracts  for  the  com- 
pletion of  the  project,  limiting  the  cost  to  $1,050,000. 

Under  contract  approved  June  22,  1897,  ithe  east  jetty  was  com- 
pleted for  a  length  of  21,818  feet,  riprap  work  only  was  completed  for 
a  length  of  682  feet,  and  foundation  only  for  2,600  feet.  The  west 
jetty  had  a  length  of  15,560  feet,  of  which  1,490  feet  was  only  riprap 
work  and  4,950  feet  was  foundation  only.  About  3,000  feet  of 
previous  work  was  capped. 

Dredging  in  the  channel  was  carried  on,  under  contract,  in  1897, 
1898,  and  1899,  the  depth  being  increased  to  25  feet  and  the  width 
to  100  feet.  The  channel  was  again  dredged  in  1900  and  1901,  with 
an  allotment  of  $8,000  from  the  emergency  appropriation  of  June  6, 
1900. 

Under  the  act  of  March  3,  1899,  $150,000  was  appropriated  for 
straightening,  widening,  and  otherwise  improving  the  harbor  by  the 
removal  of  oyster  reefs  and  flats  between  the  United  States  life-saving 
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station  and  a  point  opposite  the  United  States  light-house.  The 
work  was  completed  April  18,  1903. 

Act  of  June  13,  1902,  appropriated  $25,000  for  widening  and 
straightening  the  main  ship  channel  and  increasing  its  depth  ^om  a 
point  1,000  feet  north  of  the  life-saving  station  to  the  entrance  of  the 
Port  Arthur  Canal  in  accordance  with  report  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1915.  This  work 
was  completed  February  27,  1903,  and  the  channel  depth  'was  in- 
creased to  25  feet  at  mean  low  water  for  an  average  width  of  400  feet. 

The  act  of  June  4,  1897,  appropriated  $100,000  for  the  construction 
of  a  dredge  (the  Sabine),  which  was  completed  January  14,  1901. 
Since  this  date  the  dredge  has  worked  in  the  channel  bietween  the 
jetties  and  removed  material  as  follows : 

February  8,  1901,  to  June  30,  1901,  198,800  cubic  yards. 
October  28.  1901.  to  January  15.  1902,  1(>5.140  cubic  yards. 
February  17.  1902,  to  September  12.  1902.  24C.205  cubic  yards. 
November  3,  1902,  to  April  2.  1903.  120.420  cubic  yards. 
August  19,  1903,  to  January  16.  1904.  170.155  cubic  yards. 
March  18.  1904.  to  May  12.  1904,  84.050  cubic  yards. 
August  22.  1904,  to  May  12,  1905,  403,650  cubic  yards. 
June  22.  1905,  to  March  31,  190<».  398.580  cubic  yards. 
May  31,  1906.  to  April  30,  1907.  5(J2.443  cubic  yards. 

The  expenses  of  the  dredge  from  February  17  to  include  June  13, 
1902,  were  paid  from  funds  advanced  by  the  Kansas  City  Southern 
Railway,  under  authority  of  the  Secretary  of  War. 

The  dredge  Sabine  was  aUsent  and  engaged  in  emergency  work  at 
South  Pass,  Mississippi  River,  under  authority  of  the  Chief  of  Engi- 
neers, Julv  1  to  Octolx»r  27,  1901;  January  16  to  February  17,  1902; 
September  13  to  October  31,  1902;  April  3  to  August  18,  1903;  Janu- 
ary 17  to  March  17,  1901,  and  from  Julv  13  to  August  19,  1904.  She 
was  absent  at  New  Orleans  for  repairs  May  12  to  Julv  12,  1904 ;  May 
13  to  June  21,  1905;  April  1  to  March  30,  1906,  andlMay  1,  1907,  to 
the  end  of  the  fiscal  year,  including  in  each  instance  time  spent  in  pre- 

Jaring  for  and  making  the  trip  between  New"  Orleans  and  Sabine 
^ass. 

The  amount  expended  to  June  30,  1907,  is  $3,777,597.64,  of  which 
$325,000  was  expended  on  previous  projects  and  $3,452,597.64  on  the 
present  project.  Of  the  latter  amount  it  is  estimated  that  $283,912.99 
nas  been  applied  to  maintenance  of  improvement;  $2,979.55  has  been 
derived  from  miscellaneous  sources. 

The  a(»t  of  March  2,  1907,  appropriated  $160,000  for  continuing 
improvement  and  for  maintenance  and  authorized  contracts  for  ma- 
terials or  work  to  the  amount  of  $200,000,  yet  to  be  appropriated. 

Bids  were  opened  on  June  15,  1907,  for  raising  the  low  sections  of 
east  jetty  at  inner  and  outer  ends  to  the  height  of  4  feet  above  mean 
low  tide,  and  under  date  of  June  25.  1907,  a  contract  was  entered 
into  for  this  work. 

On  June  30,  1907,  the  available  depth  in  the  jetty  channel  was  24 
feet  over  the  shoalest  place.  At  favorable  stages  of  the  tide  vessels 
have  gone  out  during  the  year  drawing  25J  feet.  The  usual  varia- 
tion of  the  tide  is  1^  feet.  By  continued  work  the  dredge  Sabine  is 
able  to  maintain  only  a  very  narrow  channel  of  about  24  feet  depth, 
and  additional  work  is  badly  needed  toward  building  up  the  low  i>or- 
tions  of  the  jetties  to  a  height  of  about  4  feet  above  mean  low  tide, 
and  additional  dredging,  under  contract,  should  be  provided  for  in 
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order  that  the  full  benefits  of  the  improvement  may  be  obtained. 
This  work,  in  addition  to  maintenance,  may  be  considered  the  exist- 
ing project,  and  an  estimate  for  completion  is  carried  in  the  money 
statement.    The  estimated  entire  cost  is  $1,016,573. 

The  amount  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1909.  will  be  applied  to  the  completion  of  the  work 
under  the  contract  reierred  to  above. 

Comparative  statement  of  shipments  and  receipts  for  ten  years. 


Tons. 

Change  In  tonnage 
from  previouM  year. 

Increase. 

Decrease. 

Year  ending  May  31— 

1807 

87.682 
288.400 
326,982 

826,494 

217,489 

160,067 

689.688 

1.316.248 

1,792,871 

1,779.964 

1,904,889 

88,746 

150,768 

88,682 

1898 

XcR^v •••••••••••••••«•••••■*••••••••••••••«••■■««•»•«•■««•••••••••• 

Calendar  year— 

1899 

488 

1900 

109.006 

1901 

67,402 

1902 

689,601 
626,660 
477,123 

1908 

1904 

1906 

12,417 

1906 

124,486 

On  page  407,  Annual  Report  of  Chief  of  Engineers  for  1906,  ref- 
erence is  made  to  previous  reports  on  examinations  and  surveys  of 
Sabine  Pass. 

July  1,  1906,  balance  unexpended $39,335.05 

Amount  appropriated  by  river  and  barbor  act  approved  March  2. 

1907 160. 000. 00 

Reimbursement  for  damages  to  dredge  and  other  receipts 703.90 


June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $14,209.30 

For  maintenance  of  improvement 26,994.77 


200, 03a  95 


41. 204. 07 


July  1,  1907.  balance  unexpended 168.834.88 

.Tuly  1,  1907.  outstanding  liabilities 3,267.41 


July  1.  1907,  balance  available 156,567.47 


July  1,  1907,  amount  covered  by  uncompleted  contracts 259.875.00 

Amount  (estimated)  required  for  completion  of  existing  project 826,673.00 


'  Amount  that  can  l)e  profitably  ex|:)ended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1.  1907 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  T  9.) 

10.  Removing  the  water  hyacinth  from  waters  in  Louisiana  and 
Texas. — Under  the  provisions  of  the  sundry  civil  act  of  June  4, 1897, 
a  Board  of  Engineer  officers,  appointed  to  investigate  the  extent  or 
obstruction  to  navigation  in  the  streams  of  Florida  and  Louisiana 
and  to  determine  a  method  of  checking  the  growth  of  or  removing 
the  water  hyacinth,  recommended  the  construction  of  boats  fitted 


428  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.   S.  ABITT. 

with  crushing  machinery  and  the  use  of  log  booms  as  adjuncts  to  the 
boats.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1899,  p. 
1615.) 

Under  the  act  of  March  3,  1899,  $25,000  was  appropriated  for  the 
purchase  of  a  boat,  $1,000  for  the  construction  of  log  booms,  and 
$10,000  for  operating  expenses. 

A  boat,  purchased  and  fitted  with  machinery  for  crushing  the  hya- 
cinths, was  operated  in  Bayou  Plaquemine  and  contiguous  streams 
from  July,  1900,  to  June,  1901,  when  funds  were  exhausted.  Approx- 
imately 188,800  square  yards  of  plants  was  removed. 

A  boom,  with  a  suitable  gate  to  permit  of  the  plants  floatinfi^  out 
with  the  tides  and  to  prevent  their  return,  was  constructed  and  pJaoed 
at  the  mouth  of  Bayou  Teche,  Louisiana. 

Act  of  June  13,  1902,  permitted  the  destruction  of  the  plants  by 
chemical  means  or  otherwise,  and  the  boat  was  fitted  with  special 
machineiT  desired  for  spraying  the  plants  with  a  chemical  com- 
pound. Operations  were  carried  on  in  this  manner  from  September, 
1902,  to  May,  1903,  and  from  August  to  October,  1903.  Approxi- 
mately 522,750  gallons  of  the  compound  was  sprayed  over  an  area 
estimated  at  3,509,024  square  yards  of  hyacinths. 

Bayou  Plaquemine  and  contiguous  streams  were,  at  date  of  cessa- 
tion of  operations  (October  26, 1903),  practically  free  from  hyacinths. 

With  lunds  allotted  May  31,  1904,  from  appropriation  of  April  28, 
1904,  the  steamboat  Ramos  be^n  spraying  operations  in  Bayou 
Plaquemine  July  8,  1904.  By  October  31,  1904,  when  the  season's 
operations  were  terminated,  the  following  streams  were  effectively 
cleared  of  all  obstructing  hyacinths:  Bayou  Plaquemine,  Grand 
River,  Bay  Natchez,  Bayou  Goddell,  Belle  River,  Bayou  I^ng,  Bayou 
Grossetete,  and  Bayou  Choctaw.  Booms  for  controlling  the  liya- 
cinths  were  placed  in  Bayou  Plaquemine,  at  mouth  of  Bay  Grossetete, 
at  the  head  of  navigation  in  Bayou  Grossetete,  and  across  Bayou 
Choctaw.  During  the  summer  months  a  watchman  is  maintainea  at 
the  Bayou  Plaquemine  boom,  whose  duty  it  is  to  require  all  rafts  and 
boats  to  clear  themselves  of  hyacinths  before  passing  through. 

During  the  winter  of  1901  the  Ramos  was  extensively  repaired,  and 
fitted  wim  a  pile  driver  and  steam  capstan. 

The  act  of  March  3,  1905,  appropriated  $40,000  for  the  removal  of 
the  water  hyacinths  from  the  navigable  w^aters  of  the  States  of  Texas 
and  Louisiana,  and  projects,  approved  April  28  and  May  15,  1905, 

Provided  for  continuance  of  spraying  operations  in  the  Plamiemine- 
lorgan  City  water  route  and  for  the  outfitting  of  a  second  Doat  for 
operations  in  tlie  Calcasieu  River,  Louisiana,  and  in  the  Sabine  and 
Neches  rivers,  Texas. 

Operations  were  resumed  in  Bayou  Plaquemine  April  8,  1905,  and 
were  continued  until  October  31  in  this  and  connecting  streams 
named  above,  at  which  date  the  condition  of  the  streams  between 
Plaquemine  and  Morgan  City  was  sufficiently  satisfactory  to  warrant 
the  suspension  of  further  spraying  operations  for  the  season.  During 
the  entire  season  a  new  cnemical  compound  was  used,  which  gave 
excellent  results  at  greatly  diminished  cost.  In  the  season ^s  woi^  a 
total  of  227,202  gallons  of  chemical  compound  was  used,  at  a  oost 
for  chemicals  of  $1,098.00.  At  the  price  paid  in  previous  seasons  few 
chemical  compound  this  quantity  would  have  cost  $6,818.76.    Tha« 


"•i 


SIVEB  AND  HABBQB   IMFSOVBICENTS.  428 

was  therefore  a  saving  of  ov«r  $5,700,  which  will  pay  the  operating 
expenses  of  the  Ramos  and  of  the  hyacinth  booms  for  a  season.  It  is 
estimated  that  each  gallon  of  chemical  destroyed  approximately  10  to 
12  square  yards  of  hyacinths. 

The  steamboat  Hyacinth  (except  the  hull,  which  was  purchased) 
was  built  and  equipped  by  hired  labor  at  the  engineer  depot  at  New 
Orleans  at  a  total  cost  of  $8,900. 

During  the  year  spraying  operations  were  carried  on  in  the  streams 
of  the  Plaquemine-Morgan  City  route,  resulting  in  clearing  the 
streams  of  all  obstructing  hyacinths.  Cow  Bayou,  a  tributary  of 
the  Sabine  River,  Texas,  and  Bayou  des  Allemands  and  contiguous 
streams,  which  were  completely  blocked  bv  hyacinths,  were  cleared. 

In  October,  November,  and  December  the  kamoa  spraj^ed  in  Cal- 
casieu River ;  in  English  Bayou,  a  tributary  of  the  Calcasieu,  and  in 
Bayou  Vermilion,  but  the  season  was  too  far  advanced  for  good 
results. 

The  amount  expended  to  June  30,  1907,  is  $100,239.20.  It  is  pro- 
posed to  expend  tne  available  balance  in  continuing  the  work  of  de- 
stroying the  water  hyacinths  which  become  obstructions  to  navigation. 

July  1,  1906,  balance  unexpended $24,666.94 

Amount  appropriated  by  river  and  harbor  act  approvtd  March  2, 1907_     10, 000. 00 

34,666.94 
June  30,  1907,  amount  expended  dnring  fiscal  year,  for  works  of 

improvement  13,819.45 

July  1,  1907,  balance  unexpended 20,847.49 

July  1,  1907,  outstanding  liabilities 773.19 

July  1,  1907,  balance  available 20,074.30 

(See  Appendix  T  10.) 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  TEXAS. 

This  district  was  in  the  charge  of  Maj.  Edgar  Jadwin,  Corps  of 
Engineers,  until  June  10,  1907,  with  Capt.  John  C.  Oakes,  Corps  of 
Engineers,  under  his  immediate  orders  from  September  15,  1906,  and 
in  the  charge  of  Captain  Oakes  since  June  10,  1907.  Division  engi- 
neer, Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  until  July  16, 
1906,  and  Col.  E.  H.  Ruffner,  Corps  of  Engineers,  since  that  date. 

7.  Galveston  Harbor,^  T'eajo^.— Galveston  Harbor  originally  em- 
braced an  anchorage  area  of  over  1,960  acres,  of  which  1,500  acres  had 
a  depth  of  more  than  20  feet,  1,300  acres  had  a  depth  of  more  than  24 
feet,  and  460  acres  had  a  depth  of  more  than  30  feet. 

The  entrance  was  obstructed  by  two  bars,  known  as  the  inner  and 
outer.  The  natural  depth  on  the  inner  bar  was  about  9  feet  and  on 
the  outer  bar  about  12  feet.  These  shallow  depths  prevented  all  but 
the  lightest  draft  vessels  from  using  the  harbor,  ana  necessitated  the 
lighterage  of  cargoes  to  the  larger  vessels  anchored  in  the  deep  water 
beyond  the  outer  bar. 

Frior  to  1874  the  projects  for  improving  the  harbor  related  to 
dredging  operations  on  a  small  scale. 

The  project  for  the  permanent  improvement  by  jetties  was  adopted 
in  1874  and  modified  m  1880  and  1886.    Previous  to  1886,  $1,478,000 
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was  expended,  with  an  additional  sum  of  $100,000  subscribed  by  the 
city  of  Galveston  in  1883. 

The  1886  project  provided  for  a  certain  depth  of  25  feet  and  a 
possible  depth  of  30  feet  by  constructing  jetties  to  a  height  of  5  feet 
above  mean  low  tide  and  extending  them  to  the  30-foot  contour  in 
the  (lulf  and  supplementing  the  action  of  the  tidal  scour  by  dredging. 
The  estimated  cost  of  this  revised  project  was  $7,000,000. 

The  expenditures  under  the  above  projects  resulted  in  1900  in  a 
depth  of  26  feet  at  mean  low  tide  on  the  outer  bar,  an  increase  of  14 
feet  since  work  began,  and  a  depth  of  26  feet  at  mean  low  tide  on 
the  inner  bar,  an  increase  of  16  feet  during  the  vsame  period. 

The  south  jetty  extended  35,603  feet  and  the  north  jetty  extended 
25,907  feet.  The  amount  expended  on  this  project  was  $7,041,684.42, 
of  which  $97,687.85  was  for  maintenance  oi  the  improvement. 

The  hurricane  of  September  8,  1900,  damaged  the  jetties  to  a  con- 
siderable extent,  and  a  Board  of  Engineer  officers  estimated  the  cost 
of  repairing  same  at  $1,500,000.  (Annual  Report  Chief  of  Engi- 
neers, 1901,  p.  2018.)  Appropriations  under  this  estimate  com- 
menced June  13,  1902,  since  which  time  $1,141,382.03  has  been  ex- 
pended, of  which  $261,003.91  was  for  maintenance  of  the  improve- 
ment. 

The  act  of  March  2,  1907,  appropriated  $300,000  and  authorized 
continuing  contracts  for  prosecuting  the  work  to  the  amount  of 
$700,000  yet  to  be  appropriated.  In  pursuance  of  the  discretion 
vested  in  him  by  this  act,  the  Secretary  of  War  approved  a  project 
for  exf^enditure  of  the  funds  appropriated  and  pledged  in  obtaining 
a  depth  of  30  feet  by  repairing  the  jetties,  by  jetty  extension,  and 
by  dredging,  including  construction  of  a  new  dredge. 

For  more  extended  information,  see  House  Document  No.  340, 
Fifty-ninth  Congress,  second  session,  and  River  and  Harbor  Com- 
mittee Document  No.  11,  Fifty-ninth  Congress,  second  session. 

The  project  for  the  expenditure  of  the  above  amounts  includes  the 
completion  of  the  repairs  to  the  jetties  at  an  estimated  cost  of 
$232,000,  the  construction  of  a  new  seagoing  dredge,  operating 
dredges,  and  an  exten.sion  of  the  south  jetty  about  900  feet. 

The  project  is  about  four-fifths  completed. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  ending  June  30,  1009,  to  an  extension  of 
the  jetties  and  operation  of  the  dredges. 

Repairs  to  the  jetties  wore  continued  during  the  year  under  con- 
tinuing contract  and  hired  lalK)r,  in  accord  with  the  act  of  1905. 

The  U.  S.  dredge  Gen,  C.  B,  ComMock  continued  operations 
during  the  year,  working  upon  the  outer  bar  when  the  weather  would 
pennit  and  at  other  times  on  the  inner  bar. 

The  outer-bar  channel,  where  dredging  is  done,  weather  permitting, 
had  at  the  Ix^ginning  of  the  fiscal  year  273  ^^^  ^^  mean  low  water. 
The  last  survey  of  June,  1907,  shows  a  channel  depth  of  28J  feet,  an 
apparent  gain  of  three-cjuartei-s  of  a  foot.  The  ruling  depth  varies 
from  27J  to  30  f<K»t,  according  to  the  weather  and  length  or  time  the 
dredge  has  Ikh^u  at  work  on  the  outer  bar. 

The  inner  bar  has  disappeared,  leaving  a  ruling  depth  of  31  feet  at 
mean  low  water,  an  inci(»ast»  of  2.1  feet  since*  last  report.  This  result 
has  been  accomplished  by  the  U.  S.  dredge  Gen.  C.  B.  Camstock. 
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Mean  tide  fluctuations  on  outer  bar,  2  feet;  inner  bar,  1.64  feet; 
Galveston  channel,  1.12  feet.  Including  Galveston  channel,  2,420 
acres  now  has  a  depth  of  24  feet  and  over,  and  920  acres  has  a  depth 
of  30  feet  and  over. 

All  the  commerce  for  Galveston  channel,  Texas  City  channel,  and 
Galveston  ship  channel  and  Buffalo  Bayou  which  comes  in  from  the 
Gulf  or  passes  out  to  the  Gulf,  whether  coastwise  or  foreign,  passes 
through  the  jetty  channel. 

A  Board  of  Engineer  officers  in  its  report  of  December  19,  1902. 
stated  that  a  conservative  estimate  of  the  value  to  the  country  oi 
the  present  improvement  at  Galveston  is  more  than  $10,000,000  per 
annum. 

July  1.  lOOG,  balance  unexpended $231,069.85 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  300, 000.  00 

Proceeds  of  sales  of  condemned  property 1,043.25 

Proceeds  of  sales  of  charts  of  Galveston  Bay 127.  75 

Proceeds  of  sales  of  contact  prints 1.20 


532.  242.  05 
June  30,  1007.  amount  expended  durinj?  fiscal  year : 

For  works  of  improvement $125,  278.  <>7 

For  maintenance  of  improvement 77,281. 14 

202,  559.  81 


July  1,  1907.  balance  unexpended 329,682.24 

July  1,  1907,  outstanding  liabilities 7,277.55 


July  1.  1907,  balance  available 322,404.69 


Amount  (estimated)  required  for  completion  of  existing  project 700,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  ye;ir  ending  June  IMK 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
.      pended   July   1,   1907 700,000.00 

Submitted  in  compliance  with  reciuirements  of  sundry  civil  act  of 
[     June  4,  1897. 

(See  Appendix  U  1.) 

^.  Galreston  channel^  Texcva. — This  is  the  channel  passing  along 
the  wharf  front  of  the  city  and  connecting  the  same  with  the  jettied 
entrance  channel. 

Galveston  channel  inside  the  inner  bar  had  originally  a  depth 
varying  from  20  feet  at  Fort  Point  to  30  feet  off  Twentieth  street, 
and  again  to  20  feet  off  Thirty-second  .street.  The  width  of  the 
channel  between  the  18-foot  curves  was  about  600  feet.  The  inner 
bar  had  originally  a  9-foot  depth,  but  conditions  gradually  became 
better  until  the  outer  bar  with  about  12-foot  depth  became  the  con- 
trolling factor.  All  vessels  drawing  over  12  feet  had  to  complete 
their  cargoes  after  crossing  the  bar  by  lightering. 

Appropriations  by  the  United  States  Government  for  the  channel 
began  in  1902,  when  $100,000  was  appropriated  for  improving  the 
channel  in  accordance  with  the  report  submitted  in  House  Document 
No.  264,  Fifty-sixth  Congress,  second  session.  The  act  of  March  3, 
1905,  authorized  the  construction  of  a  dredge  {Col,  A.  M.  Miller)^  at 
a  cost  not  to  exceed  $125,000. 

The  U.  S.  dredge  Col.  A.  M.  Miller,  aided  by  the  U.  S.  dred^ 
Gen,  H.  M,  Robert,  removed  during  the  fiscal  year  1,138,318  cubic 
yards  of  material,  of  which  404,981  cubic  yards  was  charged  to 
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mainteaance  and  733^7  cubic  yards  to  new  work  of  widening  the 
channel. 

The  act  of  March  2,  1907,  modified  the  project  by  providing  for 
the  extension  of  the  channel  from  Fifty-first  to  Fifty-sixth  street, 
at  an  estimated  cost  of  $129,310.  (See  H.  Doc.  No.  768,  69th  Cong., 
2d  sess.) 

The  estimated  cost  of  the  project  as  modified  is  $1,714,310. 

The  project  is  about  two-fifths  completed. 

Total  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  in  dredging  and  dike 
construction,  $549,675.12,  of  which  $48,625.75  was  for  maintenance 
of  the  improvement. 

Vessels  drawing  27  feet  and  over  can  now  come  over  the  bar  at 
mean  low  water  and  up  to  the  wharves.  The  Missouri  went  out 
January  6, 1906,  drawing  28  feet  and  2  inches. 

Under  contract  and  with  the  United  States  dredges,  a  channel  has 
been  dredged  approximately  30  feet  deep  and  680  feet  wide  between 
red  beacon  and  Twenty-ninth  street,  a  distance  of  9,630  feet,  and  650 
feet  wide  between  Twenty-ninth  street  and  the  westernmost  face  of 
present  westernmost  slip  of  the  Southern  Pacific  Railway  Company's 
wharves,  a  distance  of  5,870  feet. 

Variation  of  level  of  water  surface  is  about  1  foot. 

The  tonnage  for  the  port  of  Galveston  for  the  calendar  year  1906 
amounted  to  2,602,465,  valued  approximately  at  $524,017,366. 

A  sufficient  depth  and  widtli  of  channel  is  a  necessary  supplement 
to  the  deep  water  between  the  jetties  to  enable  the  vessels  to  reach 
the  wharves.  The  work  of  the  past  year  has  put  the  channel  in 
better  condition  for  service  than  ever  before. 

It  is  proposed  to  apply  the  balance  available  on  June  30,  1907, 
to  maintenance  and  improvement  of  the  existing  channel,  mainte- 
nance of  the  dike,  and  the  extension  of  channel  and  dike  to  opposite 
Fifty-sixth  street.  It  is  expected  that  the  funds  will  provide  tor  the 
continuous  operation  of  the  Government  dredge  and  that  this  will 
maintain  the  existing  improved  channel,  widen  it,  and  continue  it  to 
Fifty-sixth  street. 

July  1,  190C.  balance  unexpended $50,080.72 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 

1907 200,000.00 

Proceeds  of  sales  of  condemned  property 21.88 

Proceeds  of  sales  of  contact  prints 1.05 

Rental  of  dredge  Miller 100.97 

Refundment  of  overpayment .60 

250,280.21 
June  'M),  1907.  amount  exinrnded  during  fiscal  year : 

For  works  of  improvement __  ___  $35,056.29 

For  maintenance  of  improvement 19,702. 15 

54,758.44 


July  1,  1007,  balance  unexpendeil__ 195,621.77 

July  1,  1907.  outstanding  liabilities 6,218.96 

July  1,  1907.  balance  available 189,307.81 

Amount  (estimated)  required  for  completion  of  existing  project—  1,017,986.76 
(See  Appendix  U  2.) 
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3,  Channel  from  Galveston  Harbor  to  Texas  City^  Tex. — ^The 
natural  depth  over  the  Ime.of  this  channel  was  from  4  to  8  feet. 
During  1895  and  1896  a  channel  16  feet  deep  was  dredged  by  the 
Texas  City  Terminal  Company.  At  the  time  of  the  adoption  of  tho 
present  project  this  channel  had  shoaled  to  its  natural  depth. 

The  river  and  harbor  act  of  March  3, 1899,  provided  for  deepening 
the  channel  north  of  Pelican  Island  from  Galveston  Harbor  to  Texas 
City,  Tex.,  to  a  depth  of  25  feet  and  a  width  of  100  feet  at  the  bottom, 
at  a  cost  not  to  exceed  $250,000. 

Amount  expended  on  the  work  under  this  appropriation  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1905,  was  $250,000,  from  ap- 
propriations by  Congress  and  $4,686.01  deposited  by  contractors  for 
expenses  of  superintendence,  inspection,  etc.  The  channel  was  dredged 
100  feet  wide  on  bottom  and  25  feet  deep  from  Texas  City  wharves  to 
25  feet  of  water  in  Galveston  Harbor,  a  distance  of  34,000  feet.  This 
channel  shoaled  to  such  an  extent  that  between  February  1  and  May 
28.  1906,  the  Texas  City  Transportation  Company  removed  698,222 
cuoic  yards  of  material  in  maintaining  and  widening  the  channel. 

The  channel  has  again  shoaled  durmg  the  fiscal  year  353,400  cubic 
yards. 

The  act  of  March  2, 1907,  appropriated  $60,000  for  maintenance  of 
this  channel.  Of  this  money  $158.68  has  been  expended  for  surveys, 
etc.  Contract  has  been  made  for  redredging  the  channel  to  a  depth 
of  23  feet,  work  to  begin  on  or  about  July  1, 1907. 

The  maximum  draft  that  can  be  carried  June  30, 1907,  at  mean  low 
tide  over  the  shoalest  part  of  this  channel  is  13  feet.  Variation  of 
water  surface  is  about  1\  feet. 

The  effect  of  the  project  on  freight  rates  is  not  known. 

The  tonnage  for  the  port  of  Texas  City,  Tex.,  for  the  calendar  year 
1906  was  furnished  by  the  collector  of  customs,  port  of  Galveston, 
Tex.,  and  amounted  to  58,258  tons,  valued  approximately  at  $3,697,- 
757.  The  Texas  City  Terminal  Company,  of  Texas  City,  Tex.,  gives 
the  commerce  of  this  port  for  the  same  period  as  84^15  tons,  valued 
at  $5,738,094. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  $60, 000. 00 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 158.68 

July  1,  1907,  balance  unexpended 59,841.32 

July  1,  1907,  outstanding  liabilities 45.88 

July  1,  1907,  balance  available 59,  795. 44 

July  1,  1907,  amount  covered  by  uncompleted  contracts 31, 320. 00 

(See  Appendix  U  3.) 

4-  Channel  to  Port  Bolivar^  Tex. — ^The  river  and  harbor  act  of 
March  2,  1907,  appropriated  $50,000  for  obtaining  a  channel  150  feet 
wide  and  25  feet  deep,  with  increased  width  at  wharf,  from  Galveston 
Harbor  to  Port  Bolivar. 

This  channel  will  extend  from  the  Gulf  and  Interstate  Railway 
transfer  wharf  southerly  to  Bolivar  Roads,  a  distance  of  4^275  feet. 

The  minimum  depth  over  the  line  of  proposed  channel  is  8  feet  at 
mean  low  water. 

Variation  of  water  surface  is  about  1\  feet. 

ENG  1907 ^28 
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The  channel  is  used  for  tugs  and  barges  in  the  transfer  of  freif^ht 
cars  to  and  from  Galveston. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1907,  $165.58. 

Contract  has  been  let  for  this  work,  which  is  to  be  completed  Jan- 
uary 20,  1908. 

Ko  commercial  statistics  have  been  obtained. 

Report  on  examination  is  j^rinted  in  House  Document  No.  719, 
Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 

1907 $50,000.00 

June  30,   1907,  amount  expended  during  fiscal  year,  for  works  of 

Improvement 165.  58 


July  1.  1907,  balance  unexpended 49,834.42 

July  1,  1907,  outstanding  liabilities 5.00 


July  1,  1907,  balance  available— 49,829.42 

July  1,  1907,  amount  covered  by  uncompleted  contracts 41,625.00 

(See  Appendix  U  4.) 

5.  Galveston  ship  channel  ami  Btiffalo  Bayou^  Texas. — ^The  ship 
channel  in  Galveston  Bay  and  Buffalo  Bayou  are  two  links  in  the 
waterway  connecting  Houston  with  deep  water  in  Galveston  Bay, 
the  other  links  being  the  San  Jacinto  River  and  the  Morgan  Ganal. 

In  their  natural  state  these  two  waterways  had  a  depth  of  from  4 
to  8^  feet,  of  various  widths.  The  earlier  projects  for  their  improve- 
ment, adopted  in  1871,  1877,  1881,  and  1892,  provided  for  a  channel 
100  feet  wide  and  12  feet  deep.  Dredging  was  carried  on  for  a  num- 
ber of  years,  furnishing  a  channel  sufficient  for  the  character  of  ves- 
sels then  navigating  these  channels. 

In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal, 
5.43  miles  long,  for  $92,316.85. 

The  amount  expended  on  original  projects  prior  to  operations 
under  existing  projects  was  as  follows: 

Ship  channel  in  Galveston  Bay   (including  the  purchuHe  of  Mor- 
gan Cut  and  Canal.  $92..SlG.8r)) $800, 32a  16 

Buffalo  Bayou,  Texas 210,137.64 


Total 1,010,465.80 

The  existing  project,  adopted  in  1899  (p.  1515,  Annual  Report 
Chief  of  Engineers,  1898),  as  modified  in  1905  (p.  1495,  et  seq,, 
Annual  Report  Chief  of  Engineers,  1905),  is  as  follows: 

For  completing  channel  to  head  of  Ix)ng  Ueach.  including  turning 
basin  (MX)  feet  in  diameter,  "jr*  fe<»t  d(H»p.  si'ie  sloi)es  1  on  2.  divi- 
sion 1  (bay).  1  on  3  in  divisions  *J  and  :\  (river),  least  radius 
2,fiOO  feet,  i.V)  feet  on  bottom  in  division  1  {hiiy).  1(K)  feet  on  bot- 
tom in  divisions  2  and  :\  (river) $3,170,000 

2t5,(JOO  feet  of  diice  revetment 40.000 

One  hydraulic  drtMlije 150.000 

Engiueerinf?  and  continj?en<*ies  (aixiut  10  imt  <*ent) .   _ 340.000 

Total 3,700,000 

Amount  available  December  1,  1904 .         _     160,000 


Balance  required .-    8,600,000 
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The  act  of  March  2,  1907,  appropriated  $200,000  and  authorized 
continuing  contracts  for  prosecuting  the  improvement  in  the  sum  of 
$200,000,  yet  to  be  appropriated.  Of  the  cash  appropriation,  $50,000 
is  to  be  expended  tor  the  restoration  of  the  channel  from  foot  of 
Main  street  to  head  of  Long  reach. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1907,  was  $1,659,544.18,  of  which 
$98,401.60  was  for  maintenance. 

The  usual  variation  of  level  of  water  surface  is,  division  1  (bay 
division),  lower  ba^,  1.3  feet;  upper  bay,  0.5  foot;  and  divisions  2 
and  3  (river  division),  less  than  one-half  foot.  In  times  of  flood 
rises  of  12  or  more  feet  occasionally  occur  in  Buffalo  Bayou. 

During  the  fiscal  year  the  channel  has  filled  in  generally  through- 
out its  entire  length  to  the  amount  of  2,028,000  cubic  yards. 

In  May,  1907,  a  severe  flood  occurred,  during  which  a  rise  of  27  feet 
at  Houston  and  16|  feet  at  Harrisburg  was  recorded.  This  flood 
caused  a  sloughing  oi  the  banks  and  a  change  in  conditions  throughout 
the  channel.  While  there  was  a  scour  of  132,000  cubic  yards  due  to 
the  flood,  bars  were  created  and  the  general  condition  deteriorated 
badly. 

Before  this  flood  the  maximum  draft  carried  was  as  follows :  From 
Morgan  Point  to  Lynchburg,  17  feet;  thence  16^  feet  to  Harrisburg; 
thence  7  feet  to  head  of  Long  reach ;  thence  4  feet  to  foot  of  Mam 
street,  Houston. 

Since  the  channel  across  the  bay  was  dredged  a  fill  of  5,311,000 
cubic  yards  has  taken  place. 

The  maximum  draft  that  can  be  carried  on  June  30,  1907,  at  mean 
low  tide  is,  from  Bolivar  channel  to  Redfish,  10  feet;  thence  to 
Morgan  Point,  12  feet ;  thence  to  Lynchburg,  18^  feet ;  thence  14  feet 
to  Harrisburg;  thence  12^  feet  to  the  head  of  Long  reach;  thence  5 
feet  to  foot  of  Main  street,  Houston. 

The  effect  of  this  project  on  freight  rates  is  unknown  and  is  very 
difficult  to  determine  oecause  of  a  railroad  rate  differential  in  favor  of 
Houston  authorized  by  the  railroad  commission  of  the  State  of 
Texas. 

Partial  commercial  statistics  were  given  by  the  Direct  Navigation 
Company,  L.  F.  Allien,  and  J.  J.  Hussey,  who  are  the  principal  car- 
riers using  the  bayou.  They  report  freight  carried  to  the  amount  of 
132,108  tons. 

For  number  of  vessels  passing  through  Morgan  Canal,  see  report 
on  operating  and  care  of  Morgan  Canal,  Appendix  6  of  this  report. 

It  is  proposed  to  expend  the  available  lunds  and  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  year  ending  June  30,  1909, 
toward  dredging  a  6-foot  channel  (Houston  division,  from  foot  of 
Main  street  to  the  head  of  Long  reach ;  completion  of  work  now  under 
way,  including  turning  basin  at  head  of  Long  reach;  easing  of  bends 
to  2,500- foot  radius;  maintenance  toward  a  more  uniform  depth,  and 
the  repair  of  pile  and  brush  dike  in  upper  bay. 
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July  1,  1906,  balaiK-e  unexpended $365,GM.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 ^ aoo;ooaoo 

Proceeds  of  sales  of  condemned  property .81 

PrcH*eed8  of  sales  of  contact  prints .   _   7.66 

Uefundment  of  overpayment .74 


566,  70S.  42 
June  30,  11K)7,  amount  oxi)euded  during  fiscal  .vear,  for  works  of 

improvement 257,897.01 


July  1,  1907,  balanct*  unoxi)ended 307,800.41 

July  1,  1907,  outstanding?  liabilities 52,311.82 


July  1,  1907,  balance  available 255,494.50 

July  1,  1907,  amount  covered  by  uncompleteil  c<mtractH 80,  703.35 

Amount  (estimate<l)  re<iuired  for  completion  of  existing  project—  3.000,000.00 


Amount  that  can  l>e  profitably  exi>en(led  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
.      unexpended  July  1,  1907 200,  OOaOO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
[     June  4,  1897. 

(See  Appendix  U  5.) 

G.  Operating  and  vare  of  Morgan  Canal^  Texas, — ^A  watchman  was 
stationed  at  the  canal  during  the  past  fiscal  year. 

A  statement  contained  in  the  report  of  the  local  engineer  officer 
shows  the  items  of  expenditure,  which  amounted  to  $360,  exclusive  of 
liabilities  outstanding,  amounting  to  $30. 

(See  Appendix  U  0.) 

7.  West  Galneston.  Bay  channel^  Texas ^  and  mouth  of  adjacent 
streams^  including  Trinity  River ^  Anahiae  channel^  Cedar  Bayon^ 
Chocolate  Bayou\  and  Bastrop  Bayoa, — This  project  embraced  the 
improvement  of  the  following  localities:  West  Galveston  Bay,  the 
Galveston  and  Brazos  Canal,  Double  Bavou,  mouth  of  Trinity  Kiver, 
Anahuac  channel.  East  Bay  Bayou,  'turtle  Bayou,  Clear  Creek, 
Dickinson  Bayou,  Chocolate  Bayou,  Bastrop  Bayou,  Oyster  Creek. 
and  the  mouths  of  adjac(*nt  streams.  (Annual  Report  Chief  of 
Eiigineers,  1900,  n.  L>4:W  et  S(>q.) 

Prior  to  March  3,  1899,  the  improvement  of  West  Galveston  Bay 
channel,  mouth  of  Trinity  Rivor,  and  Cedar  Bayou  had  been  inde- 
pendent. At  that  date  they  were  consolidated  with  the  other  works, 
except  Anahuac  channel,  which  was  added  by  act  of  March  3,  1905, 
and  Chocolate  and  Bastrop  bayous,  which  were  added  by  the  act  of 
March  2,  1907.  The  Brazos  River,  between  Velasco  and  Richmond. 
which  was  included  in  the  improvement  for  a  time,  is  now  covered 
by  a  separate  appropriation  and  has  been  transferred  to  the  Dallas 
district.     The  estimated  cost  of  the  modified  project  is  $248,646.84. 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  0  feet  across  the  bars  at  the 
mouths  of  the  streams  and  l)ayous. 

The  improvement  is  intended  to  develop  a  light-draft  inland  navi* 
gation  which  will  afford  cheap  transportation  by  light-draft  steamers 
and  barges  to  the  coast  (»ountry  of  Texas. 

As  a  separate  appropriation  has  Ix^n  made  for  West  Galvestoo 
Bav  channel  and  the  (lalveston  and  Brazos  River  Canal,  expenditures 
un^er  this  allotment  for  these  works  have  been  stopped. 
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The  effect  of  these  improvements  has  been  generally  to  decrease 
freiffht  rates  to  all  points  reached  by  the  channels  improved. 

About  two-thirds  of  the  project  has  been  completed. 

It  is  proposed  to  apply  the  balance  available  in  dredging  and  snag- 
ging, in  accordance  with  approved  project. 

More  and  larger  boats,  especially  power  boats  with  schooner  hulls, 
have  been  built  to  utilize  the  improvement.  Most  of  the  points 
reached  are  settlements  not  on  railroads,  and  the  improvements  are 
of  great  importance  to  their  commercial  life. 

The  amount  expended  on  these  improvements  under  present  project 
to  June  30,  1907,  has  been  as  follows : 

Channel  across  Hannas  reef $681.91 

Double  Bayou 6,  ©53. 20 

Anahuac  channel 5,975.01 

Mouth  of  Trinity  River 7, 781. 10 

Cedar  Bayou 6,946.15 

Clear  Creek 2. 60 

Dickinson  Bayou .80 

Bastrop  Bayou 3,535. 14 

Chocolate  Bayou .55 

West  Galveston  Bay  channel 15,201.82 

Galveston  and  Brazos  Canal 67,308.86 

Dredge  Gen.  H,  M,  Robert 67, 992. 51 

Total $182,879. 15 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $12,081.84 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-    50, 000. 00 

Proceeds  of  sales  of  condemned  property 57.90 

Proceeds  of  sales  of  contact  prints 1. 35 

Refundment  of  overpayment 1. 20 

62,142.29 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10,520.24 

For  maintenance  of  improvement 4, 589. 31 

15,109.55 

July  1.  1907,  balance  unexpended 47,032.74 

July  1,  1907.  outstanding  liabilities 3,736  09 

July  1,  1907,  balance  available 43,296.65 

Amount  (estimated)  required  for  completion  of  existing  project 59, 646. 34 

{a)  Channel  across  Hannas  reef  {East  Bay  Bayou). — ^This  is  a 
channel  across  Hannas  reef,  known  as  Ladies  JPass,  connecting  lower 
Galveston  Bay,  East  Bay,  and  East  Bay  Bayou.  The  natural  depth 
was  3.5  feet  at  mean  low  tide. 

Amount  expended  to  June  30,  1907,  $681.91.  This  expenditure 
resulted  in  a  channel  7  feet  deep  at  mean  low  tide  and  from  40  to  60 
feet  wide. 

Maximum  draft  that  can  be  carried  June  30,  1907,  about  3  feet  at 
mean  low  tide.    Variation  of  water  surface,  about  1  foot. 

It  is  estimated  that  500  tons  of  vegetables  comes  out  of  East  Bay 
Bavou  each  year  and  that  about  one-half  as  much  returns. 

(6)  Double  Bayou, — ^The  navigation  of  this  bayou  was  obstructed 
by  a  bar  which  prevented  boats  drawing  over  2  feet  of  water  entering 
the  bayou. 
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Amount  expended  on  work  of  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  $6,953.20,  exclusive  of  $2,711.40 
deposited  by  private  parties. 

The  expenditure  resulted  in  a  ruling  depth  of  6.5  feet  and  80  feet 
wide  across  the  bar.  The  maximum  draft  that  can  be  carried  June 
30,  1907,  at  mean  low  water  is  4  feet. 

The  variation  of  water  surface  is  about  one-half  foot.  The  bayou 
is  navigable  for  6  miles  above  the  mouth. 

It  is  stated  that  40,000  sacks  of  rice  will  be  brought  out  of  this 
bayou  during  the  next  six  months. 

All  supplies  for  and  produce  of  the  country  adjacent  to  this  bayou 
are  carried  through  this  channel. 

Amount  allottCHl  from  appropriation  by  river  and  harbor  act  approved 
March  2.  11M)7 $4,OOaOO 

June  IM),  UK)7.  amount  expended  during  fiscal  year,  for  workR  of  im- 
provement    .65 

July  1,  1907,  balance  unexr)ended 3,999.45 

(c)  Anahuac  ckatmeL — The  original  depth  of  this  channel  was 
about  3  feet. 

Amount  expended  on  work  of  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  $5,975.01. 

The  expenditure  resulted  in  a  channel  16,013  feet  long,  80  feet  wide« 
and  7  feet  deep,  from  0  feet  of  water  in  Trinity  Bay  to  8  feet  of  water 
in  Browns  Pass;  also  large  snags  were  removed  irom  Browns  Pas^ 
of  Anahuac  channel,  opening  it  to  navigation,  and  old  bulkhead  and 
obstructions  removed  from  channel.  Maximum  draft  that  can  be 
carried  June  30,  1907,  at  mean  low  tide,  4.5  feet. 

The  U.  S.  dredge  Oen.  II.  M.  Robert  excavated  5,828  cubic  yards  of 
material  from  slip  at  Anahuac,  Tex.,  at  a  cost  of  11.2  cents  per  cubic 
vard.  This  was  private  work,  and  was  paid  for  from  funds  deposited 
by  private  parties. 

\ariation  of  water  surface  is  about  one-half  foot. 

This  channel  is  used  by  United  States  mail  boat. 

During  the  year  r>0,0()0  sacks  of  rice  were  carried  through  this 
channel.    Also  all  supplies  for  and  produce  of  country  adjacent. 


July  1.  10<K>.  balnntM'  unexpendtMl $263.39 

Amount  allotted  fmni  appropriation  hy  river  and  hari)or  act  approved 
March  2.  1007 6,00a00 

6.263.30 

June  .'iO.  10()7.  amount  exi»ende<l  duriuj^  fiscal  year,  for  works  of  Im- 
provement     .    -_       138w40 

July  1.  10<»7.  l)Mlan<t»  unexi>ende<l 6,124.99 

{(1)  Month  of  Trinity  Hirer, — This  river  empties  into  Galveston 
Bay  through  several  mouths  or  passes,  opposite  each  of  which  a  bar 
existed  on  which  the  depth  of  water  did  not  exceed  3J  feet  at  mean 
low  tide. 

Under  earlier  projects,  adopted  June  18,  1878,  and  amended  May  4, 
1899,  dredging  and  snagging  were  done,  and  the  west  jetty  at  Midfdle 
Pass  completed  to  a  length  of  7,359  feet,  and  a  channel  100  feet  wide 
by  T)  feet  deep  secured  at  a  cost  of  $75,900.  The  channel  subsequently 
shoaled  to  a  ruling  depth  of  3^  feet. 
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Amount  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1907,  $7,781.10,  of  which  $4,140.66 
was  applied  to  maintenance. 

Unaer  present  project  a  channel  80  feet  wide  and  6  feet  deep  was 
dredged  a  distance  of  5,700  feet  and  a  log  jam  removed  from  the  pass. 

Maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water,  4^  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

The  improvement  of  the  river  above  the  mouth  is  under  another 
appropriation. 

During  the  calndar  year  1906  produce  and  other  commodities 
valued  at  $283,979  were  taken  out  through  this  channel,  and  10,000 
barrels  of  fuel  oil  were  sent  up  Old  River  and  mouth  of  Trinity 
River,  in  addition  to  miscellaneous  supplies. 

July  1.  100«.  bnlance  unexpendcnl $207.07 

Amount  nllotterl  from  nppropriation  by  river  and  harbor  act  approved 

March  2,  1907 1,000.00 

1, 2(17. 07 
June  :^0.  1007,  auiount  expended  during  fiscal  year,  for  works  of  im- 
provement          70.02 

July  1,  1907,  balance  unexpended 1,197.06 

(e)  Cedar  Bayou. — Original  project  for  this  improvement  was 
adopted  SeptemtJer  19,  1890,  and  consisted  in  deepening  the  channel 
over  the  bar  by  dredging,  so  as  to  afford  a  depth  oi  5  feet  at  mean  low 
tide,  and  protecting  the  dredged  channel  by  Drudi  and  stone  walls  or 
jetties.    The  amount  expended  on  this  project  was  $32,150. 

Amount  expended  on  existing  project  to  close  of  fiscal  vear  ending 
June  30, 1907,  $6,946.15. 

Under  present  project  a  channel  8  feet  deep,  80  feet  wide  for  a  dis- 
tance of  1,300  feet  between  the  jetties,  and  a  channel  of  same  depth 
and  width  for  a  distance  of  7,390  feet  across  Cloppers  bar  to  San 
Jacinto  Bay,  were  excavated. 

A  total  of  307.67  tons  of  riprap  was  deposited  on  the  jetties,  leaving 
same  in  comparatively  good  condition,  with  lowest  places  and  gaps 
filled. 

Maximum  draft  that  can  be  carried  June  30,  1907,  4.5  feet. 

The  rise  and  fall  of  tide  is  about  one-half  foot,  except  during 
freshets.    Cedar  Bayou  is  navigable  for  17  miles  from  the  mouth. 

During  the  calendar  year  1906  48,000  sacks  rice  came  out  of  this 
bayou.  A  large  percentage  of  the  bricks  used  for  building  purposes 
in  Galveston  is  brought  through  this  channel. 

July  1.  1900.  balance  unexi)ended $179.02 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2.  1907 6,000.00 

5. 179. 02 
June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   —        2S.  17 

July  1,  1907,  balance  unexpended 6,163.86 

(/)  Clear  Creek. — Clear  Creek  empties  into  Galveston  upper  bay, 
but  IS  obstructed  at  its  mouth  by  a  narrow  sand  bar,  on  which  the 
depth  did  not  exceed  2  feet.  Two  miles  above  its  mouth  the  creek 
enters  a  lake  3  miles  long  and  1^  miles  broad  with  an  average  depth 
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of  U  feet.  Above  the  lake  the  depth  increases  to  8  and  12  feet, 
whieli  is  carried  to  25  miles  above  the  mouth. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1907,  $2.60. 

The  maximum  draft  that  can  be  carried  June  30. 1907,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  IJ  feet.  Variation  of 
water  surface  is  three-fourths  foot. 

It  is  proposed  to  excavate  a  channel  5  feet  deep  and  about  17,000 
feet  long  across  the  bar  and  through  the  lake  at  an  expense  of  $8«000. 

No  commercial  statistics  have  been  obtained. 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  19()7 $8»000.00 

June  30,  1907,  amount  oxi)en(led  during  fiscal  year,  for  works  of  im- 
provement    .  ao 

July  1.  1907,  balance  unexpended 7,999.70 

(g)  Dickinson  Bayou, — Dickinson  Bayou  or  River  empties  into 
Galveston  lower  bay,  about  20  miles  northwest  of  the  city  of  Gal- 
veston. Navigation  is  obstructed  by  a  short  bar  at  its  mouth  with  2^ 
feet  of  water  on  its  crest.  After  crossing  the  bar  a  depth  of  10  feet 
can  be  carried  up  the  bayou  for  20  miles  or  more  and  a  depth  of  6 
feet  for  a  distance  of  25  miles  from  its  mouth. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  80,  1907,  $0.30. 

The  maximum  draft  that  can  be  carried  June  30, 1907,  at  mean  low 
tide  over  the  bar  is  2^  feet. 

Variation  of  water  surface  is  1  foot. 

It  is  proposed  to  excavate  a  channel  across  the  bar  from  6  feet  in 
bay  to  5  feet  in  bayou  at  an  expense  of  $7,000. 

No  commercial  statistics  have  been  obtained. 

Amount  allotte<l  from  appropriation  by  river  and  harbor  act  approved 
March  2,  11>07 f7,00a00 

June  30.  1007.  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement    .  90 

July  1.  lf>07.  balance  unexpended 6,900.70 

(h)  Ba,strop  Bajfou, — Bastrop  Bayou  empties  into  Bastrop  Bay, 
which  is  part  of  West  Galveston  Bay.  The  mouth  of  the  bayou  is 
5  miles  northwest  of  San  Luis  Pass  and  had  a  long  shallow  approach 
with  only  10  inches  of  water  on  the  bar.  For  2  miles  above  tne  bar 
the  water  is  shallow,  averaging  about  2  feet.  Above  that  point  there 
is,  in  general,  a  depth  of  10  feet,  interrupted  by  three  shoals,  total 
length  8  miles,  with  depth  of  2  feet.  The  stream  can  be  navigated 
alx)ve  these  shoals  for  a  distance  of  20  miles  by  vessels  of  light  araft. 

A  channel  400  feet  long,  35  to  40  feet  wide,  and  4  feet  deep  was  cat 
through  the  shell  reef  at  the  mouth  of  the  bayou  by  the  U.  fe.  dredge 
and  snag  boat  Gen.  S.  M  Mann-field  in  1906  at  a  cost  of  $269.42,  this 
amount  being  subscribed  by  interested  parties. 

Work  is  lx»ing  carried  on  at  present  to  obtain  a  8-foot  channel  at 
an  estimated  expense  of  $10,000. 

Amount  expended  on  work  of  existing  project  to  close  of  fiscal 
year  ending  June  80,  1907,  $8,685.14. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at 
low  tide  is  8  feet  from  bay  to  dredge. 

Variation  of  water  surface,  1  foot. 

No  commercial  statistics  have  been  obtained* 


BIVER  AND  HABBOR   IMPROVEMENTS.  441 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 $10,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement        3, 535. 14 

July  1,  1907,  balance  unexpended 6,464.86 

July  1,  1907,  outstanding  liabilities 3.564.19 

July  1,  1907,  balance  available 2.900.67 

(?)  Chocolate  Bayou, — Chocolate  Bayou  empties  into  Chocolate 
Bay,  an  arm  of  West  Galveston  Bay,  about  12  miles  north  of  San  Luis 
Pass.  At  its  mouth  there  is  a  bar  with  3  feet  of  water  on  its  crest. 
Above  this  bar  the  depth  varies  from  7  to  15  feet  for  50  miles  from  its 
mouth. 

Amount  expended  on  work  of  existing  project  to  close  of  fiscal  year 
ending  June  30, 1907,  $0.55. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  3  feet. 

Variation  of  water  surface,  1  foot. 

It  is  proposed  to  excavate  a  channel  across  the  bar  from  5  feet  in 
the  bay  to  5  feet  in  bayou,  at  an  expense  of  $9,000. 

No  statistics  have  been  obtained. 

No  work  has  yet  been  done  on  this  project. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 $9,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    .  55 

July  1,  1907,  balance  unexpended 8,999.45 

ij)  Channel  in  West  Galveston  Bay, — West  Galveston  Bay  is  a 
y  of  water  covering  about  39  square  miles  and  lies  between  Gtal- 
veston  Island  and  the  mainland.  It  extends  from  Galveston  Bay  to 
the  west  end  of  Oyster  Bay  and  is  connected  with  the  Gulf  of  Mexico 
hy  San  Luis  Pass  at  the  western  extremity  of  Galveston  Island  and 
with  the  Brazos  River  by  the  Galveston  and  Brazos  Canal.  The 
natural  depth  of  the  bay  was  from  2^  to  3  feet.  The  navigable 
channel  was  28f  miles  long. 

The  project  adopted  July  13,  1892,  and  modified  in  1896,  con- 
templated a  least  depth  of  5  feet,  at  an  estimated  cost  of  $28,998.80. 

Tne  amount  expended  was  $19,775.97.  This  expenditure  resulted 
in  a  channel  100  feet  wide  and  3  to  3^  feet  deep  from  Galveston  Bay 
to  the  Galveston  and  Brazos  Canal.  Beacons  were  also  erected  to 
define  the  channel.  The  channel  subsequently  shoaled  to  18  inches  in 
places. 

Amount  expended  on  the  work  of  existing  project  to  close  of  the 
fiscal  year  ending  June  30,  1907,  $15,201.82,  of  which  $1,385.34  was 
applied  to  maintenance. 

Expenditures  under  present  project  have  resulted  in  opening  up  a 
channel  3  feet  deep  at  mean  low  tide  and  85  feet  wide,  and  beacons 
have  been  constructed  to  define  the  channel.  The  maximum  draft 
that  can  be  carried  June  30, 1907,  is  3  feet. 

Variation  of  level  of  water  is  about  1  foot 

This  channel  forms  part  of  the  inland  waterway,  and  an  appropria- 
tion has  been  made  for  it  under  that  head.  Hereafter  this  work  will 
be  reported  under  the  head  of  ^^  Inland  waterway  on  the  coast  of 
Texas." 


442  REPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.  8.  ARMT. 

From  records  kept  by  the  Gulf,  Colorado  and  Santa  Fe  Railway 
Company  of  vessels  passing  through  the  draw  of  its  bridge  across 
West  Galveston  Bay  during  the  calendar  year  1906,  4,260  vessels  used 
the  waters  of  West  Galveston  Bay. 

July  1,  190(5.  balance  unexpemlcd  J^I,  750.57 

Proceeds  of  sales  of  condemntHl  projierty ._  58.34 

Proceeds  of  sales  of  contact  prints 1.35 

.3,810.  2(; 
.Tune  .30,  1907,  amount  expended  during  fiscal  j-ear : 

For  works  of  Improvement $2,343.02 

For  maintenance  of  improvement 1,385.34 

3,728.36 

.Tuly  I,  1907,  balance  unexpended 81.90 

July  1,  1907,  outstanding  liabilities 81.90 

(k)  Galveston  and  Bi^azos  Canal, — This  canal  was  originally 
dredged  by  the  Galveston  and  Brazos  Navigation  Company.  The 
original  cut  was  10  miles  long  (made  in  1851-1853),  100  feet  wide  at 
bottom,  and  6  feet  deep.  Steamboats  from  145  to  175  feet  long  and 
from  28  to  30  feet  wiae  used  the  canal,  carrying  from  550  to  1^00 
bales  of  cotton. 

The  United  States  purchased  the  canal  in  December,  1902,  at  a 
cost  of  $30,000.  The  canal  when  acquired  by  the  United  States  was 
badly  obstructed  with  snags,  drift,  and  silt. 

Amount  expended  on  the  canal  up  to  the  close  of  fiscal  year  ending 
June  30,  1907,  $67,308.86,  of  which  $30,000  was  for  purchase  of 
canal  and  $3,203.97  applied  to  maintenance. 

The  canal  has  been  dredged  for  practically  its  entire  length  to  a 
depth  of  3  feet  at  mean  low  water  and  width  of  from  35  to  40  feet. 
The  bank  has  been  reen forced  at  various  points  by  brush. 

The  length  of  the  canal,  from  west  end  of  Oyster  Bay  to  Brazos 
River,  is  29^  miles;  ruling  depth,  3  feet. 

Variation  of  water  surface  is  about  1  foot  in  the  canal,  except  at 
the  time  of  Brazos  River  overflow  and  northers. 

This  canal  forms  part  of  the  inland  waterway,  and  an  appropriation 
has  been  made  for  it  under  that  head.  Some  work  has  been  done 
under  the  latter  appropriation.     (See  p.  443  and  Appendix  U  9.) 

Hereafter  this  work  will  be  reported  under  the  head  of  "  Inland 
waterwav  on  the  coast  of  Texas." 

As  reported  by  the  watchman  at  the  Galveston  and  Brazos  Canal, 
352  vessels  engaged  in  carrying  freight  passed  up  and  dowij  through 
the  canal  during  the  calendar  year  1006,  transporting  30  sacks  oats, 
^^87  barrels  oysters,  108  tons  merchandise,  365  piles,  205,000  feet  lum- 
ber, 18  carloads  furniture,  10  barrels  honey,  205  cords  brush,  600 
pounds  fish,  14  cords  wood,  128  tons  cotton,  7  tons  cotton  seed,  and 
50,000  shingles. 

July  1,  1906,  balance  unexi>ended $7,609.M 

Refundment  of  overpayment 1. 


7, 610.  76 
June  30.  1907,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $4,406.79 

For  maintenance  of  improvement 3,293.97 

7,6ia76 

(See  Appendix  U  7.) 
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8.  Operating  and  care  of  Galveston  and  Brazos  Canal^  Texas. — 
A  watcnman  was  stationed  at  the  canal  during  the  year  for  operating 
the  drawbridge  over  the  canal  and  tending  the  log  boom  at  mouth 
of  canal. 

The  construction  of  a  new  drawbridge  over  the  canal  has  been 
commenced.  Materials  were  procured  and  the  foundations  partly 
completed. 

An  agreement  has  been  made  with  the  officials  of  Brazoria  County 
by  which  they  bind  themselves  to  accept  and  maintain  and  care  for 
the  bridge  upon  completion. 

A  statement  contained  in  the  report  of  the  local  engineer  officer 
shows  the  items  of  expenditure,  which  amounted  to  $599.53,  exclusive 
of  liabilities  outstanding,  amounting  to  $1,127.33. 

(See  Appendix  U  8.) 

9.  Inland  waterway  on  the  coast  of  Texas, — ^The  river  and  harbor 
act  of  March  2,  1907,  appropriated  $133,829,  and  authorized  the  Sec- 
retary of  War  to  enter  into  contract  for  materials  and  work  to  the 
extent  of  $300,000,  which  is  yet  to  be  appropriated. 

This  project  embraces  the  improvement  of  the  following  localities: 
West  Galveston  Bay  and  Brazos  River  Canal ;  channel  from  Aransas 
Pass  to  Pass  Cavallo,  including  the  Guadalupe  River  to  Victoria; 
Turtle  Cove  channel  from  Aransas  Pass  to  Corpus  Christi,  Tex. 

The  object  of  the  improvement  is  to  obtain  and  maintain  a  navi- 
gable channel  depth  of  5  feet  in  a  canal  along  the  coast  of  Texas, 
utilizing  the  lagoons  lying  between  the  islands  and  the  mainland. 
The  improvement  will  develop  a  light-draft  inland  navigation  which 
will  aflford  cheap  transportation  by  light-draft  steamers  and  barges 
to  the  coast  country  of  Texas. 

More  and  large  boats  with  auxiliary  gas  engines  have  been  built 
to  utilize  the  improvement.  Most  of  the  points  to  be  reached  are 
settlements  which  railways  can  not  afford  to  develop,  but  the  improve- 
ments are  of  great  importance  to  their  commercial  life. 

It  is  proposed  to  apply  the  balance  available  and  amount  estimated 
as  a  profitable  expenditure  in  dredging,  snagging,  etc.,  in  accordance 
with  approved  project. 

(a)  West  Galveston  Bay  and  Brazos  River  Canal. — See  page  442 
and  Appendixes  U  7  and  U  9. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  provides  for  deepening  the  canal  to  5  feet  at  an 
estimated  cost  of  $151,529,  and  $20,000  annually  for  maintenance. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1907,  $843.45. 

For  report  of  examination,  see  House  Document  No.  640,  Fifty- 
ninth  Congress,  second  session. 
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Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 $45,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement ^ 843.  45 


July  1,  1907,  balance  unexpended 44, 1S6.  55 


Amount  (estimated)  required  for  completion  of  existing  project 106,529.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 106,529.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(6)  Channel  from  Aransas  Pass  to  Pass  Cavallo. — This  channel 
was  originally  developed  by  the  State  of  Texas  and  private  parties 
and  was  the  old  United  States  mail  route  between  Indianoia  and 
Corpus  Christi.  In  1875  vessels  drawing  not  over  3  fe^t  could  navi- 
gate the  channel,  and  in  1905  2^  feet  was  the  ruling  depth. 

Variation  of  water  surface,  about  three-quarters  of  a  foot. 

The  channel  to  be  developed  extends  from  entrance  to  Turtle  Cove, 
at  Aransas  Pass,  to  Matagorda  Bay,  at  head  of  Pass  Cavallo,  a  dis- 
tance of  about  63  miles. 

The  project  contemplates  a  depth  of  5  feet,  at  a  cost  of  $65,850. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1907,  $76.21. 

Report  of  examination  is  printed  in  House  Document  No.  640, 
Fifty-ninth  Congress,  second  session. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 $40,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    76. 21 


July  1,  1907,  balance  unexpended 39,923.79 

July  1,  1907.  outstanding  liabilities 5.84 


July  1,  1907,  balance  available 89,918.45 


Amount  (estimated)  required  for  completion  of  existing  project 25,850.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 J 25,850.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

{c)  Guadalupe  River. — Bay  section. — This  channel  connects  the 
mouth  of  the  (juadalupe  River  with  the  channel  from  Aransas  Pass 
to  Pass  Cavallo.  For  the  first  8  miles  there  is  6  feet  of  water,  shoal- 
ing to  4  feet  at  the  twelfth  mile,  then  through  a  flat  with  about  2  feet 
to  the  mouth  of  the  river  at  the  sixteenth  mile. 

Variation  of  water  surface,  about  three-quarters  of  a  foot. 

The  project  contemplates  a  navigable  waterway  5  feet  deep  and 
40  feet  wide  at  a  cost  of  $30,000. 

River  section  to  Victoria^  Tex. — The  Guadalupe  River  empties 
into  San  Antonio  Bay  16  miles  from  the  inland  waterway  on  the 
coast  of  Texas.  Its  width  varies  from  90  feet  at  main  entrance  at 
mouth,  increasing  to  140  feet  52  miles  above  its  mouth.    The  depth 


J 


RIVBR   AND    HARBOR   IMPROVEMENTS.  445 

varies  from  less  than  3  feet  over  shoals  to  20  feet  at  bends.  Thick 
overhanging  trees,  numerous  snags  and  sunken  logs,  together  with 
rafts  of  recent  formation,  are  found  in  the  lower  river.  The  river 
was  formerlv  navigated  to  Victoria,  52  miles  from  its  mouth,  but 
owing  to  rafts  navigation  has  been  abandoned  in  recent  years. 

The  project  contemplates  the  removal  of  rafts,  snags,  etc.^  and  the 
dredging  of  shoals  to  5  feet,  at  a  cost  of  $62,700. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,   1907,  $38.76. 

Report  of  examination  is  printed  in  House  Document  No.  336, 
Fifty-ninth  Congress,  second  session. 

Amount  allotted  from  appropriation  by  river  and  harlwr  act  ap- 
proved March  2,  1907 $38,829.00 

Sales  of  contact  prints .55 

38,  829.  55 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   1 38.  76 

July  1,  1907,  balance  unexpended 38,790.79 

Amount  (estimated)  required  for  completion  of  existing  project 53,871.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexi)ended  July  1,   1907 53,871.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(d)  Turtle  Cove  channel  between  Aransas  Pass  and  Corpus 
Christi, — This  is  a  natural  depression  between  Harbor  and  Mustang 
islands,  connecting  at  high  tide  the  waters  of  Aransas  and  Corpus 
Christi  bays.  It  is  about  13,500  feet  long  and  2,000  feet  wide,  with 
approximate  depth  of  1^  feet  below  mean  low  tide. 

Variation  of  water  surface,  about  1  foot 

The  project  contemplates  a  channel  8^  feet  deep  at  low  tide  and  75 
feet  wide  at  the  bottom,  at  a  cost  of  $123,750. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1907,  $41.71. 

For  report  of  survey  see  House  Document  No.  338,  Fifty-ninth 
Congress,  second  session. 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 $10,000.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    41. 71 

July  1,  1907,  balance  unexpended 9,958.29 

Amount  (estimated)  required  for  completion  of  existing  project 113,750.00 

f  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 

\     pended  July  1,  1907 113,750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
I     June  4,  1897. 
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CONSOLIDATED. 


Amount  appropriated  by  river  and  harlx)r  act  approved  Marcti  2, 1907-$133, 828. 00 
Received  from  sales .55 

183, 829.  55 

June  30,  1907,  amount  expended  during  fiscal  year,  for  worlcs  of  im- 
provement         - 1,000.13 

July  1,  1907,  balance  unexpended 132,829.42 

July  1,  1907,  outstanding  liabilities _.-     _     6.34 

July  1,  1907,  balance  available 132,824.08 

Amount  (estimated)  required  for  completion  of  existing  project 300,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  U  9.) 

10,  Mouth  of  the  Brazos  River^  Texas. — The  mouth  of  the  river  was 
originally  obstructed  by  a  bar,  the  crest  of  which  was  about  three- 
eighths  of  a  mile  from  the  shore  line,  and  the  channel  across  afforded 
a  variable  depth  of  water  for  navigation  of  not  over  8  feet  at  times 
(in  October,  1874,  only  2^  to  3  feet),  being  subject  to  changes  due  to 
winds,  tides,  and  stages  of  water. 

The  original  project  was  adopted  in  1880  for  the  improvement  of 
the  channel  over  the  bar  by  the  use  of  jetties.  The  work  was  sus- 
pended in  1889.  The  amount  expended  on  original  project  prior  to 
operations  under  existing  project  was  $142,098.43. 

After  suspension  of  work  by  the  United  States  the  improvement  of 
the  mouth  of  this  river  was  undertaken  by  the  Brazos  River  Channel 
and  Dock  Company,  which  constructed  two  parallel  jetties  560  feet 
apart.  The  northeast  jetty  was  4,708  feet  long  and  the  southwest 
5,018  feet.  In  1899  this  company  complied  with  the  conditions  of  an 
act  of  Congress  reciuiring  a  transfer  to  the  United  States  of  the  jetties 
and  auxiliary  worKs;  also  a  release  of  all  rights  and  privileges  con- 
ferred upon  said  company  by  its  charter  or  by  the  act  of  O^ngress 
approvea  August  9,  1888,  to  charge  or  collect  tolls  for  the  use  and 
navigation  of  said  river.  From  the  transfer  of  the  works  until  the 
adoption  of  the  present  project  the  United  States  spent  $88,524.13. 

The  existing  project  (act  June  13, 1902)  is  to  repair  and  strengthen 
the  jetties,  construct  spur  dikes  and  bank  protection,  and  to  dredge 
a  channel  18  feet  deep  and  150  feet  wide.  The  estimated  cost, 
$250,000,  was  increastHl  bv  $175,000  after  the  hurricane  of  September 
8,  1900.  The  act  approved  March  2,  1907,  appropriated  $35,000  for 
continuing  improvement  and  for  maintenance. 

Repairs  to  the  jetties  were  continued  during  the  year  under  con* 
tinning  contract  and  protection  to  the  hanks  by  hirea  labor. 

Amount  expended  on  the  work  of  existing  project  up  to  close  of 
fiscal  vear  enciing  June  30,  1907,  $175,352.57. 

It  IS  proposecl  to  apply  the  balance  available  to  completing  the 
repairs  of  tne  jetties  and  dredging. 

The  Brazos  River  Channel  and  Dock  Compaivy's  map  shows  that 
in  March,  1889,  there  was  a  channel  depth  of  6  feet  before  the  work 
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began,  and  later,  in  March,  1896,  there  was  20  feet.  The  company 
measured  their  depth  from  a  plane  of  "  average  flood  tide,"  or  mean 
high  water,  1.3  feet  above  the  United  States  standard  of  mean  low 
water.     The  channel  width  is  about  440  feet. 

The  latest  information  shows  a  minimum  depth  on  the  bar  of  13 
feet  at  mean  low  water. 

Depth  over  the  bar  and  below  jettien  at  different  dates, 

March,  1889,  before  the  jetties  were  begun,  as  reported  in  Mr.  Wisner's  Feet. 

paper,  page  532 mean  low  tide__  4.7 

December.  1891.  as  shown  by.  United  States  Coast  Survey  chart do 14.5 

March,  1896.  after  completion  of  the  jetties,  as  shown  by  survey  of  the 

Brazos  River  Channel  and  Dwk  Company mean  low  tide.-  19.0 

January,  1897,  as  shown  by  the  sur\'ey  made  for  the  Board  by  Mr.  H.  L. 

Marindin,  United  States  Coast  and  Geodetic  Survey mean  low  tide—  14.  8 

February  28,  1905,  life-saving  inspector,  Velasco,  Tex do 12.  7 

June,  19()5.  Charles  Clarke  &  Co.,  approximately do 12.0 

June  30.  1906 do 14.0 

May.  1907 do 13.0 

Mean  range  of  tide,  1.77  feet. 

There  was  very  little  commerce  using  this  improvement  during  the 
year. 

So  far  this  improvement  has  had  very  little  effect  on  freight  rates. 
The  project  is  about  three-fourths  completed. 

July  1,  1906,  balance  unexi>ended $114,566.31 

Amount  appropriated  by  river  and  harlx)r  act  approved  March  2, 

1907   .- ,'^5,000.00 

149,  566.  31 
June  30, 1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        89.282.78 

July  1,  1907.  balance  unexi^endevi   _.        _    60,283.53 

July  1.  1907.  outstanding  liabilities . 95.58 

July  1.  1907.  balance  available _.    _         _   60,187.95 

Amount  (estimated)  riniuired  for  completion  of  existing  project 102,500.00 

(See  Appendix  U  10.) 

IL  Aransas  Pass^  Texas, — Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Rio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  Mesquite,  St.  Charles,  and 
Copano  bays  on  the  other. 

The  depth  over  Aransas  l)ar  has  varied  greatlv — from  9  feet  in 
1852,  0|  feet  in  1871,  7  feet  in  1875,  to  8J  feet  in  1887. 

For  projects  and  work  done  by  the  United  States  Government  and 
private  corporations  at  Aransas  Pass,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898.  page  1527  et  seq. 

Amount  expended  on  original  and  modified  project  prior  to  opera- 
tions under  existing  project,  $540,477.65,  exclusive  of  $9,938.93  sub- 
scribed by  the  citizens  of  Rockport  and  Corpus  Christi,  Tex. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3,  1899, 
the  Aransas  Pass  Harbor  Company,  under  date  of  March  27,  1899, 
released  and  surrendered  all  rights  and  privileges  theretofore  granted 
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to  it  in  Aransas  Pass  Harbor  by  Congress ;  also  the  jetties  constructed 
in  said  harbor. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $250,000, 
and  provided  that  the  work  at  this  harbor  should  be  confined  to  the 
completion  of  the  north  jettv  in  accordance  with  the  design  and 
specifications  of  the  xVransas  Pass  Harbor  Company  and  in  continua- 
tion of  the  work  theretofore  carried  out  on  said  jetty  by  said  company, 
and  to  such  additional  work  as  may  l>c  necessary  for  strengthening 
such  jetty  and  for  the  removal  of  such  part  of  the  old  Government 
jetty  ana  any  other  hard  material  which  may  interfere  with  the 
formation  of  a  channel  by  the  natural  action  of  the  currents,  and  the 
act  of  March  3,  1905,  appropriated  $100,000  and  authorized  an  addi- 
tional expenditure  of  $100,000  for  continuing  the  improvement,  with 
the  proviso  that  the  amounts  therein  appropriated  and  authorized 
should  be  applied  to  the  completion  of  the  project  in  accordance  with 
the  design  and  specifications  of  the  Aransas  Pass  Harbor  Company, 
and  in  continuation  of  the  work  theretofore  done,  and  to  such  addi- 
tional work  as  might  be  necessary  for  strengthening  the  jetty. 

Work  was  completed  in  accordance  with  the  above  project  oa 
June  11,  1906. 

Prior  to  the  adoption  by  Congress  of  the  plans  of  the  Aransas  Pass 
Harbor  Company  the  last  appropriation  had  been  expended  in 
accordance  with  tne  project  prepared  by  Maj.  O.  H.  Ernst,  Corps  of 
Engineers,  in  1887  (printed  on  pp.  1313  to  1315  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1888).  This  project  called  for  two 
parallel  jetties  and  the  revetment  of  Mustang  Island. 

During  the  past  fiscal  year  a  rock  lump  with  16.5  feet  of  water 
over  it,  supposed  to  be  the  remains  of  the  old  Government  jetty, 
was  removed  to  a  depth  of  more  than  25  feet. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $547,448.79. 

The  project  was  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  to  provide  for  improvement  in  accordance  with  plans  submitted 
by  the  Board  of  Engineers  for  Rivers  and  Harbors  in  its  report  of 
December  22,  190G,  printed  in  River  and  Harbor  Committee  Docu- 
ment No.  5,  Fifty-ninth  Congress,  second  session.  This  project  pro- 
vides, in  the  main,  for  a  south  jetty  parallel  to  the  general  direction 
of  the  existing  jetty,  and  the  extension  shoreward  ot  the  Haupt  jetty 
to  connect  with  St.  Josephs  Island,  and  later  the  extension  of  both 
jetties.  The  estimated  cost  of  the  work,  including  $100,000  for  a 
dredge,  is  $1,288,699.50.  Continuing  contracts  to  the  amount  of 
$290,000,  yet  to  be  appropriated,  were  authorized  for  prosecuting  the 
work. 

The  minimum  depth  in  the  thalweg  at  the  time  of  the  last  survey 
was  16.3  feet.  The  width  of  15-foot  channel  was  100  feet.  The  local 
pilot  states  that  under  most  favorable  conditions  of  flood  tide,  extra 
smooth  bay,  etc.,  steam  vessels  of  13-foot  draft  and  sailing  vessels, 
not  under  tow,  of  11-foot  draft  can  l)e  carried  in. 

The  usual  range  of  tide  is  1.1  fei»t  across  the  bar. 

The  only  commercial  statistics  that  could  be  obtained  were  partial 
records  from  Corpus  Christi,  as  follows:  One  thousand  two  hundred 
tons  of  general  merchandise,  273,291  feet  of  lumber  (weighing  ap- 
proximately 819,873  pounds),  1,500  bales  of  cotton,  and  50,000  pounds 
of  wool  carried  through  Aransas  Pass  channel  since  July  1, 1906. 
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The  work  done  is  not  believed  to  have  had  any  effect  on  freight 
rates  as  yet. 

July  1,  1906,  balance  unexpended $114,307.11 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907    200.000.00 

Proceeds  of  sales  of  contact  prints ^  1.65 


314. 308.  76 
June  30,  1907.  amount  expended  during  fiscal  year,  for  works  of 
improvement  110, 983. 55 


July  1,  1907,  balance  unexpended 203,325.21 

July  1.  1907.  outstanding  liabilities 245.99 


July  1,  1907,  balance  available 203,079.22 


Amount  (estimated)  required  for  completion  of  existing  project.  1,088,699.50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909.  for  worlds  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1907 290,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

(See  Appendix  U  11.) 

12,  Harbor  at  Brazos  Santiago^  Tex, — ^The  navigable  depth  over 
the  bar  before  the  improvement  started  was  usually  from  6  to  8 
feet  at  mean  low  water. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1881, 
contemplated  the  construction  of  two  jetties  extending  out  into  the 
Gulf  of  Mexico  about  1,500  feet  apart,  one,  the  south  or  Brazos 
Island  jetty,  to  be  3,630  feet  long,  and  the  other,  the  north  or  Padre 
Island  jetty,  to  be  2,940  feet  lon^.  Work  was  suspended  on  this 
improvement  in  October,  1884,  and  the  subject  of  the  new  improve- 
ment was  reported  on  by  The  Board  of  Engineers.  The  cost  of  an 
improvement,  to  consist  of  two  parallel  jetties  placed  about  1,100 
feet  apart,  was  estimated  at  $1,130,000.  Adding  previous  expendi- 
tures of  $188,590.23  to  this  estimate  makes  the  revised  cost  of  the 
improvement  $1,318,590.23.  No  permanent  increased  depth  was 
obtained  over  the  bar. 

The  amount  expended  on  this  improvement  to  June  30,  1907,  was 
$241,913.81. 

During  the  fiscal  year  1905  a  channel  70  feet  wide  on  the  bottom, 
with  a  least  depth  of  10  feet,  was  excavated  from  deep  water  inside 
the  bar  in  a  straight  line  across  the  Laguna  Madre  to  the  railroad 
wharf  at  Isabel,  Tex.,  a  distance  of  12,0^  feet;  also  a  turning  basin 
400  feet  long  by  300  feet  wide  and  10  feet  deep. 

Prior  to  dredging  this  channel  and  turning  basin  there  was  a 
natural  channel  permitting  boats  drawing  5^  to  6  feet  to  navigate 
across  the  Laguna  Madre  from  the  bar  to  the  railroad  wharf  at 
Isabel,  Tex.,  at  high  tide.  With  the  channel  and  turning  basin  com- 
pleted, light-draft  steamers  and  sailing  vessels  that  could  get  over 
the  bar  could  proceed  direct  to  the  railroad  wharf  at  IsabeL  Tex., 
and  unload,  in  place  of  being  lightered  off  Brazos  Island.  During 
the  year  this  channel  has  dioaled  in  places  to  less  than  6  feet  at 
mean  low  tide.    T^e  tidal  range  is  from  IJ  to  2  feet. 

The  latest  information  gives  8  feet  as  the  minimum  depth  on  bar. 

No  commercial  statistics  have  been  obtained. 
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It  is  proposed  to  expend  the  balance  available  in  redredgin^  the 
channel  and  turning  basin. 

July  1,  1906,  balance  unexpended $5,672.70 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    86. 51 

July  1,  1907,  balance  unexi>ende<l 5,586. 19 

(See  Appendix  U  12.) 

13.  Construction  of  sea  vmll^  embankment^  and  fill  along  the  front 
of  Fort  Crockett  Reserration^  Galveston^  Tex.^  and  cmistrkicting  gea 
wall  from  Thirty -ninth  street  to  the  west  Ujw  of  Forty-fifth  street  j 
in  the  city  of  Galveston. — The  sundry  civil  act  approved  April  28, 
1904,  contained  an  item  for  the  protection  of  the  sea  front  of  the 
Fort  Crockett  Reservation,  and  appropriated  $181,046.25  for  the 
purpose. 

By  sundry  civil  act  approved  June  30,  1906,  an  additional  amount 
of  $158,953.75  was  appropriated  for  completing  the  work. 

Construction  of  the  sea  wall  and  riprap  embankment  along  the 
western  boundary  of  the  reservation  was  completed  October  18,  1905. 

The  work  of  filling  and  sodding  the  reservation  and  behind  the 
sea  wall  between  Thirty-ninth  and  Forty-fifth  streets  was  carried  on 
during  the  year  and  on  June  30,  1907,  was  70  per  cent  completed. 

The  amount  expended  on  existing  project  to  June  30,  1907,  was 
$466,644.10. 

It  is  proposed  to  use  the  balance  available  in  completing  the 
project. 

July  1,  1906,  balance  unexpended $426,638.53 

Refundment  on  overpayment .00 

426,63&62 
June  30,  1907,  amount  expendeti  during  fiscal  year,  for  works  of 
improvement 143, 282. 63 

July  1,  1907,  balance  unexpended 283,355.99 

July  1,  1907,  outstanding  liabilities 42,497.60 

July  1,  1907,  balance  available 240,868.39 

July  1,  1907.  amount  covered  by  uncompleted  contracts 169,426.67 

(See  Appendix  U  13.) 

H.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — ^The  hurricane  of  September  8,  1900,  strewed  the  waters 
of  dhalveston  Bay  with  wrecks  of  boats,  beacons,  and  bridges,  and 
same  have  become  a  menace  to  navigation.  Most  of  these  wrenira 
have  been  removed. 

An  allotment  of  $500  was  made  for  the  expense  of  removing  a 
sunken  barge  off  the  mouth  of  Clear  Creek. 

No  work  nas  been  performed  except  for  investigation. 

The  expenditures,  which  amoimted  to  $39.27,  were  for  investigating 
wrecks. 
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EXAMINATIONS   AND   SURVETS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 

HARBOR  ACT  APPROVED   MARCH   3,   1905. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  of  the  following  locali- 
ties within  this  district  were  duly  submitted  by  the  district  oflSicer. 
They  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Har- 
bors, pursuant  to  law,  and  were  transmitted  to  Congress  and  printed 
in  documents  as  indicated: 

1.  Survey^  of  channel  from  Aransas  Pass  to  and  up  Guadalupe 
River  to  Victoria^  and  from  Victoria  to  Cuero^  Tex. — Report,  dated 
June  14,  1906,  is  printed  in  House  Document  No.  336,  Fifty-ninth 
Congress,  second  session.  Several  plans  with  estimate  and  cost  of 
improvement  are  presented,  but  only  one,  that  for  improvement  from 
Aransas  Pass  to  Matagorda  Bay,  at  an  estimated  cost  of  $73,800,  with 
$10,000  annually  for  maintenance  after  completion,  is  deemed  worthy 
of  being  undertaken  by  the  United  States. 

2.  Survey  for  channel  from  Aransas  Pass^  via  Turtle  Cove^  to 
Corpus  Christie  Tex. — Report,  dated  May  22, 1906,  is  j)rinted  in  House 
Document  No.  338,  Fifty-ninth  Congress,  second  session.  A  plan  is 
presented  for  improvement,  at  an  estimated  cost  of  $123,750. 

3.  Preliminary  examination  of  Galveston  Harbor^  Texas j  with  a 
view  to  obtaining  a  uniform  depth  of  SO  feet. — ^Report,  dated  July 
13, 1906,  is  printed  in  House  Document  No.  340,  Fifty-ninth  Congress, 
second  session.  An  estimate  of  $600,000,  which  will  provide  for  the 
construction  of  a  dredge  and  its  operation  for  a  jear  and  for  the 
operation  of  the  dredge  Comstock  for  two  years,  is  submitted,  this 
amount  being  in  addition  to  the  sum  reguired  to  complete  the  repairs 
to  the  existing  jetties  already  authorized  by  Congress. 

4.  Preliminary  examination  of  Galveston  channel^  Galveston  Har- 
bor^ Texas^  with  a  view  to  its  enlargement  and  extension  farther 
west. — Report,  dated  February  13, 1907,  is  printed  in  House  Document 
No.  768,  Fifty-ninth  Congress,  second  session.  A  plan  is  presented  for 
enlarging  the  existing  project  by  extending  the  projected  channel 
from  Fifty-first  street  to  Fifty-seventh  street,  with  a  width  of  700 
feet,  at  an  estimated  cost  of  $129,310. 

5.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  inland  waterway  from  the  Rio  Grande  River ^  TexaSy  to 
the  Mississippi  River  at  DoTuddsonville^  La. — ^Report^  dated  Decem- 
ber 11, 1906,  is  printed  in  House  Document  No.  640,  Fifty-ninth  Con- 
gress, second  session.  Several  estimates  of  cost  are^  submitted,  the 
plans  for  improvement  which  are  considered  advisable  being  as 
follows : 

Aransas  Pass  to  Pass  Cavallo — estimated  cost  $65,850,  with  $10,000 
annually  for  maintenance. 

Brazos  River  to  Galveston— estimated  cost  $141,628.80,  and  $20,000 
annually  for  maintenance. 

Mermentau  River  to  Mississippi  River  through  Bayou  Plaque- 
mine — estimated  cost  $289,292,  and  $20,000  annual^^  for  maintenance. 


452  BEPORT  OF  THE   CHIEF   OF  EKQINEEBS,  IT.  8.  ABBCT. 

IMPROVEMENT  OF  BRAZOS  RIVER  FROM  VELASCO  TO  WACO  AND 
OF  TRINITY  RIVER.  TEXAS;  OF  CYPRESS  BAYOU.  LOUISIANA  AND 
TEXAS;  OF  RED  RIVP:R  ABOVE  FULTON.  ARKANSAS,  AND  SULPHUR 
RIVER.  ARKANSAS  AND  TEXAS. 

This  district  \yas  in  the  charge  of  Cant.  W.  P.  Wooten,  Corj>s  of 
Engineers.  Division  engineer,  Lieut.  Col.  Clinton  B.  Sears,  Corps  of 
Engineers,  until  July  1(),  190G,  and  Col.  Ernest  H.  Ruflfner,  Corps  of 
Engineers,  since  that  date. 

1.  Brazos  liirer^  Tcvas^  from  OUl  WuHhington  to  Waco. — [This 
work  was  in  the  charge  of  Maj.  Edgar  Jadwin,  Corps  of  Engineers, 
to  April  9,  1907.]  This  section  of  the  river  was  ordinarily  not  origi- 
nally navigable  above  Hidalgo  Falls.  Eroni  there  to  Waco  the  profile 
of  the  river  is  an  alternating  series  of  steep  and  gentle  slope^s,  render- 
ing it'  susceptible  of  effective  improvement  by  a  combination  of 
locks  and  dams  with  open-channel  work  between. 

In  the  river  and  harbor  act  of  March  ^^  1905,  an  examination  of 
this  section  was  ordered  and  a  provisional  appropriation  for  its 
improvement  was  made.  In  the  act  of  March  2,  1907,  a  further 
appropriation  was  nuule,  in  accordance  with  a  project  submitted  in  a 
report  published  in  House  Document  No.  705,  Fifty-ninth  Confinress, 
first  session.  This  project  contemnhites  securing  a  navigable  depth 
of  4  feet  for  four  months  and  *U  leet  for  >ix  months  of  the  year  by 
constructing  eight  locks  and  dams  and  103  miles  of  open-channel 
work,  at  a  total  cost  of  $*J.J>ir>.0O0.  It  is  not  clear  to  what  extent  the 
])roject  outlined  therein  may  be  regarded  as  adopted  by  Congress  in 
appropriating  for  the  work,  ajid  in  tlie  money  statement  given  below 
it  IS  assumed  that  the  (lovernment  is  committed  to  the  construction 
of  only  one  lock  and  dam  at  an  estimated  cost  of  $300,000. 

The  river  and  harbor  act  of  March  *2,  1007,  authorized  continuing 
contracts  in  the  sum  of  $150,000,  yet  to  be  appropriated,  for  comple- 
tion of  lock  and  dam  at  liidalgo  Falls. 

On  June  30,  1007-  $87,748.(>J)  had  lx»en  expended  on  this  project  in 
the  construction  of  a  lock  and  dam  at  Hichilgo  Falls. 

As  tlie  work  on  this  section  has  just  Ix^gun.  no  results  in  the  way 
of  increasc»d  depths  have  yet  In^en  obtained,  and  no  commerce  has  had 
an  opportunity  to  develop. 

Taken  in  connection  with  the  improvement  of  the  lower  section  of 
the  river,  when  its  navigable  capacity  is  fully  developed  it  should 
hav(»  a  very  i)ronounced  effect,  not  only  on  freiglit  rates  in  the  section 
wliidi  it  traver>4»s,  but  also  on  rates  from  more  distant  points,  as  the 
freights  carried  on  roads  traversing  its  valley  are  heavy  and  the  rates 
high. 

The  available  balance  will  Ik*  applied  to  the  continuance  of  the 
construction  of  Lock  and  Dam  No.  1  at  Hidalgo  Falls.  The  addi- 
tional appropriation  rtHjuested  will  Ix*  applied  to  completing  this 
work. 

Reports  of  examinations  and  surveys  are  published  in  the  Annual 
Reports  of  the  Chief  of  Engineers  as  follows:  1875,  page  929;  1895, 
page  1833:  1001.  page  2000,  and  in  Houj*e  Document  No.  705,  Fifty- 
ninth  Congress,  first  session. 
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July  1.  1906,  balance  unexpended _-  154,253.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  75, 000.  00 

Amount  refunded  account  disallowance  on  voucher 2. 17 


129.  255.  70 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      (i7,  004.  39 


July  1,  1907,  balance  unexpended 62,251.31 

July  1,  1907,  outstanding  liabilities 10,790.72 


July  1,  1907,  balance  available 51,460.59 

Amount  (estimated)  required  for  completion  of  existing  project «150,  000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 a  150, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  1.) 

2.  Brazos  River^  Texas^  from  Velasco  to  Old  Washington. — [This 
work  was  in  the  charge  of  Maj.  Edgar  Jadwin,  Corps  of  Engineers, 
to  April  9,  1907.]  This  section  of  the  river  has  a  width  of  from  200 
to  400  feet.  It  has  good  depth  from  the  mouth  to  near  the  head  of 
tidewater  above  Columbia  (mile  36).  It  is  navigable  for  light-draft 
boats  throughout  its  length  for  about  eight  months  in  the  year. 

The  original  project  for  this  improvement  was  adopted  June  3, 
180(),  and  contemplated  the  removal  of  snags  and  overhanging  trees 
and  dredging  troublesome  shoals  between  Velasco  and  Kichmond 
only.    The  sum  of  $5,000  was  expended  on  this  project. 

In  the  river  and  harbor  act  of  June  13, 1902,  the  improvement  from 
Richmond  to  Old  Washington  was  undertaken.  In  the  act  of  March 
3,  1905,  this  improvement  was  continued  from  Velasco  to  Old  Wash- 
ington. The  project  on  which  these  appropriations  were  based  (see 
Beport  of  the  Chief  of  Engineers,  1901,  p.  1974)  contemplated  the 
improvement  of  the  river  bv  open-channel  work  between  the  mouth 
and  Old  Washington,  at  a  cost  of  $225,000. 

Amount  expended  on  work  of  existing  project  up  to  June  30,  1907, 
was  $177,545.48. 

A  depth  of  4  feet  for  approximately  eight  months  in  the  year  has 
been  obtained. 

Complete  statistics  as  to  commerce  have  not  been  obtainable,  but 
the  leadiiig  articles  hauled  are  sugar,  molasses,  oil,  wood,  and  pro- 
visions. The  freight  handled  can  not  be  a  maximum,  and  a  reduction 
in  rates  can  not  be  effected  until  the  section  of  the  river  between  Old 
Washington  and  Waco  is  made  navigable. 

It  is  proposed  to  apply  the  available  balance  to  continuing  and 
maintaining  the  improvement. 

For  reports  of  examinations  and  surveys  see  Annual  Reports  of  the 
Chief  of  Engineers  as  follows:  1893,  page  1893;  1895,  page  1838; 
1901,  page  1974. 

o  For  lock  and  dam  at  Hidalgo  Falls  only. 
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July  1,  1906,  balance  unexpended a  $8, 435. 

Amount  approi)riated  by  river  and  barbor  act  api)roved  Marcb  2, 1907- .     75, 000. 00 
Amount  received  account  of  sales  of  condemned  proi)erty  and  refund- 
ment   eni,42 

83, 502. » 
June  30,  1907,  amount  expen(io<l  durinjx  fiscal  year,  for  works  of  im- 
provement       11,047.82 

July  1,  1907,  balancv  unexi)ended 72,454.52 

.July  1,  1007,  outstanding?  lial»ilitics , 1.14^23 

July  1.  11K)7,  l>alanc(»  available 71,311.27 

(See  Appendix  V  *2.) 

J.  Trinity  Kirer^  Te,caH. — The  river  in  its  upper  reaches  is  a  narrow 
stream  with  a  h)w-water  depth  insufficient  for  even  li^ht-draft  navi- 
gation. Its  banks  are  generally  high  and  quite  stable,  making  it 
particularly  susceptible  to  improvement  by  canalization. 

The  river  and  harbor  act  of  June  13,  1002,  adopted  a  project  for 
the  improvement  of  this  stream  in  accordance  with  a  report  submitted 
in  House  Document  No.  400,  Fiftv-sixth  Congress,  first  session.  (See 
Annual  Report  of  the  Chief  of  fcngineers  for  1000,  p.  2348.)  This 
project  contemplated  improvement  to  provide  a  G-toot  navigation 
from  Dallas  to  the  mouth,  a  distance  ot  511  miles,  by  open-channel 
work  and  a  system  of  locks  and  dams. 

The  original  estimate  of  cost  of  this  improvement  was  $4,550,000. 
The  portion  of  this  ai)plicable  to  section  1  ($H50,000)  was  afterwards 
raised  to  $918,000  in  a  report  from  a  Board  of  Engineers  appointed  to 
examine  into  the  cost.  (See  Annual  Rej)ort  of  the  Chiei  of  Engi- 
neers for  1904,  p.  *2021.) 

The  amount  expended  on  this  improvement  up  to  June  30,  1907, 
was  $'J*2'2,39J102.  the  greater  part  of  which  has  l)een  applied  to  clean- 
ing tile  river  of  obstructions. 

Four  locks  and  dams  in  section  1  have  already  been  provided  for  by 
Congress.  The  money  for  Nos.  1,  2,  and  i\  has  already  been  appro- 
)riate(l,  and  funds  have  Wh^w  appropriated  and  pledged  for  No.  4  and 
or  a  lock  and  dam  at  Hurricane  shoals,  which  is  in  section  2  and  is 
estinuited  to  co>t  $ir,0,(X)0.  An  authorization  of  $:^00,000  for  these 
locks  is  still  to  be  appropriated. 

The  expenditures  made  in  cleaning  the  river  have  resulted  in  no 
increased  depth,  but  tlu^  removal  of  snags  and  drifts  has  made  the 
stream  safer  to  navigate  at  medium  and  high  stages.  Tliere  is  no 
navigati(m  of  account  above  Lil>erty  other  than  the  raftingof  logs. 

Owing  to  the  fact  that  the  river  is  not  yet  naviijable  to  Dallas,  the 
only  place  at  which  it  can  come  into  active  comjjetition  with  the  rail- 
roads, no  elFect  on  fnMght  rates  has  U»en  produced.  Inasmuch  as  the 
leading  trunk  lines  of  this  section  are  crossed  by  the  river  at  Dallas, 
there  can  l)e  no  doubt  that  when  the  river  is  made  navigable  to  this 
point  it  will  result  in  a  considerable  reduction  and  an  immense  sav- 
ing, not  only  in  local,  but  also  in  interstate  freight  rates  in  this  section. 

It  is  propostMl  to  apply  the  available  balance  and  the  additional 
appropriation  asked  for  to  the  completion  of  locks  and  dams  already 
authorized,  and  to  further  improvements  in  the  prosecution  of  the 
existing  j)roject. 

rt  ErroiMHinsly  Kivon  in  last  yeiir'H  report  a«  $8,435.72. 
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For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  431. 

July  1,  1906,  balance  unexpended $417,276.76 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 —    75, 287. 00 
Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     75, 000. 00 

567, 568,  76 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 80,638.51 

July  1,  1907,  balance  unexpended 486,925.25 

.July  1,  1907.  outstanding  liabilities 2,589.51 

July  1,  1907.  balance  available 484,335.74 


July  1,  1907,  amount  covered  by  uncompleted  contracts 240,664.65 

Amount  (estimated)  required  for  completion  of  existing  project a300, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
I>ended  July  1,  1907 ©150, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  3.) 

4.  Cyjyress  Bayou^  Texas  and  Louisiana. — During  the  period  of  the 
great  raft  in  Red  River  the  bottom  lands  of  Cypress  Bayou  were 
flooded — became  lakes — and  afforded  a  navigable  route  from  Red 
River  near  Shreveport,  La.,  to  Jefferson,  Tex.,  65  miles.  Work  by 
the  United  States  for  the  improvement  of  this  route  commenced  in 
1872,  and  from  1872  to  1879  $94,000  was  appropriated  for  the  purpose. 
The  funds  were  expended  for  dredging  and  straightening  the  channel, 
removing  stumps,  snags,  and  logs,  and  cutting  leaning  timber.  This 
work  was  completed  in  1880,  but  on  account  of  its  temporary  nature 
appropriations  and  allotments  aggregating  $39,701.33  were  made  for 
maintenance. 

The  removal  of  the  raft  and  the  subsequent  closure  of  outlets  and 
construction  of  levees  down  the  right  bank  of  Red  River  from  the 
hills  in  Arkansas  to  near  Shreveport,  La.,  cut  off  the  water  supjdy 
of  the  lakes,  which,  in  conjunction  with  the  quicker  drainage  resulting 
from  the  lowering  of  the  bed  of  Red  River,  gradually  caused  them 
to  dry  up.  In  consequence  the  period  of  navigation  shortened  from 
year  to  year  until  1897,  when  boats  from  Red  River  ceased  plying 
altogetlier.  A  survey  to  ascertain  if  improvement  could  be  obtained 
by  locks  and  dams  was  completed  in  1893,  but  the  plan  proposed  was 
not  adopted  by  Congress. 

The  amount  expended  to  June  30,  1907,  was  $134,690.61  for  im- 
provement and  maintenance  and  $12,613.05  for  surveys.  The  work 
of  maintenance  so  merges  into  the  work  of  improvement  that  it  is 
difficult  to  state  just  what  portion  of  the  expenditures  was  for  main- 
tenance and  what  for  improvement. 

The  water  supply  of  the  drainage  basin  of  the  lakes  has  been  re- 
duced so  greatly  and  the  channel  of  Red  River  above  Shreveport  has 
lowered  so  much  that  steamboats  now  can  cross  Albany  flats,  at  foot 
of  the  lake  only  at  rare  intervals  during  exceptionally  high  stages 
of  Red  River  or  after  heavy  rains  in  the  drainage  basin  of  the  lakes. 


a  Includes  only  such  work  as  Congress  has  specifically  authorheed. 
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The  work  of  removing  obstructions  now  in  progress  has  rendered 
navigation  safer  between  Jefferson  and  Mooringsport  and  has  con- 
sequently caused  some  increase  in  the  quantity  of  such  local  naviga- 
tion. This  navigation  by  giving  access  to  a  competing  railroad  has 
resulted  in  keeping  freight  rates  somewhat  below  those  existing  in 
neighboring  sections. 

It  is  proposed  to  apply  the  available  balance  to  removing  obstruc- 
tions from  the  channel  and  marking  channel  through  the  lakes. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  190C,  page  432. 

July  1.  190G,  bahmco  unexpeiuleU S2,589. 61 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_   10, 000. 00 

12,  589.  61 
June  30,  10()7,  amount  exi)ondod  durinjLf  fiscal  year,  for  works  of  im- 
provement       4, 191. 94 

July  1,  1907,  balance  unexpended 8,397.67 

July  1,  1907,  outstanding  liabilities 172.40 


July  1,  1907.  balance  available 8,225.27 

(See  Appendix  V  4.) 

6,  Red  River  between  FuJfon^  Ark.^  and  Denison^  Tex. — ^This  part 
of  the  river  was  originally  navigable  for  small  boats  during  nigh 
stages  onl}'.  The  river  at  low  water  is  a  stream  from  100  to  200  feet 
wide  in  the  bends,  w  inding  in  a  shifting  channel  between  banks  which 
are  frequently  several  hundred  yards  apart.  The  low-water  depth 
varies  from  i.5  to  about  4  feet.  The  banks  are  covered  with  trees 
constantlj^  caving  into  the  river  and  forming  snags  and  drifts. 

The  original  appropriation  for  work  above  Fulton  was  made 
Auciist  5,  188G.  The  project  contemplated  improving  only  hi[^h  and 
medium-stage  navigation  by  removin|j^  snags  and  drirt.  Irrevioiis  to 
the  existing  project  no  work  was  j)rovided  tor  above  the  mouth  of  the 
Kiamichi  Kiver.  The  amount  expended  under  previous  projects  is 
$33,500. 

The  river  and  harbor  act  of  March  3,  1905,  entered  upon  a  project 
for  the  improvement  of  the  river  between  Fulton,  Ark.,  and  I)enison, 
Tex.  The  project  contemplates  tlie  removal  of  drift  and  snags,  clear- 
ing the  banks  of  timl)er  in  danger  of  caving  into  the  river,  and  closing 
chutes  and  cut-offs  where  necessary.  No  estimate  of  cost  has  been 
made. 

At  tlie  close*  of  the  fiscal  year  $07,556.09  had  been  expended  on  this 
project. 

The  work  done  under  this  project  has  not  brought  out  any  material 
increase  of  depth  or  width,  but  has  resulted  in  the  removal  of  a  num- 
l)er  of  snags  and  other  obstructions,  and  has  rendered  navigation  less 
dangerous.  At  mean  low  water  the  river  is  not  navigable  in  its 
shoalest  parts  by  boats  drawing  more  than  1.5  feet.  The  usual  varia- 
tion between  higli  and  low  water  is  about  30  feet.  During  medium 
and  high  stages  this  section  of  the  river  is  navigable  throughout  its 
whole  length  of  292  miles. 

Beyond  the  rafting  of  logs  and  timber  there  has  been  no  commerce 
of  any  value  on  this  section  of  the  river. 
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When  this  section  of  Red  River  is  opened  to  regular  navigation  a 
very  material  reduction  in  both  local  and  through  freight  rates  to 
points  in  north  Texas  and  Oklahoma  must  necessarily  result. 

To  secure  a  stable  improvement  will  require  a  continuance  of  work 
for  a  number  of  years.  The  available  balance  will  be  applied  to  con- 
tinuing the  work  now  under  way  of  removing  obstructions  and  bank 
clearing. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  433. 

July  1,  190G,  balance  unexpended $48,620.03 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907>  100, 000. 00 

148,  620.  63 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       16, 176.  72 

July  1,  1907,  balance  unexpended 132,443.91 

July  1,  1907,  outstanding  liabilities 2,058.85 

July  1,  1907,  balance  available 130,385.06 

July  1.  1907,  amount  covered  by  uncompleted  contracts 21,840.00 

(See  Appendix  V  5.) 

6,  Sulphur  River^  Texas  and  Arkansas. — Sulphur  River  for  about 
150  miles  from  its  mouth  is  from  150  to  200  feet  wide,  with  navigable 
depths,  except  for  a  few  shoals.  The  banks  are,  as  a  rule,  firm  and 
stable.  The  stream  is,  however,  badly  obstructed  by  snags  and 
sunken  logs. 

In  1896  and  1897  the  sum  of  $2,488.99  was  .expended  on  snagging 
operations. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  contemplates  improvement  of  150  miles  of  the 
river  above  the  Bed  River  by  dredging  and  operation  of  a  snag  boat, 
at  an  estimated  cost  of  $36,000,  assuming  that  a  United  States  boat  is 
available.     No  expenditures  have  been  made  under  this  project. 

Owing  to  the  poor  navigable  condition  of  the  stream  at  present  no 
commerce  of  any  account  has  developed.  As  the  stream  drains  a 
very  rich  section  of  the  country  it  is  expected  that  it  will  be  exten- 
sively used  when  improved,  and  that  some  reduction  in  freight  rates 
will  result. 

It  is  proposed  to  expend  the  available  balance  in  clearing  the  river 
of  obstructions  and  dredging  where  necessary. 

Reports  of  examinations  may  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers,  as  follows :  1884,  page  1345 ;  1893,  page  2083 ; 
1904,  page  2084 ;  and  in  House  Document  No.  870,  Fifty-ninth  Con- 
gress, first  session. 

Amount  appropriated  by  river  and  harl)or  act  approved  March 2, 1007.  $36, 000. 00 
July  1,  1907,  balance  unexpended 36,000.00 

(See  Appendix  V  6.) 
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Ej.g:ii^r--  TO  .J-.I;»  :• .  :i»>  .  t:  ii  C-1.  E.  H.  E';:ftj€-r.  Corps  of  Engi- 
-•jeer-.  -i-'j'*  I  La:  if.r. 

J*.  /^.  '  /i*'  >'  :-  >  •  /";':.  -i'^.. — TL:f  iiLprc»TtiDent  ^wms  under- 
ihk^i.  \y  T:-*r  T'r.iif i  >:h:-:^  ::.  IrL'r.  hi-i  ':*ern-eeL  l^Ii^  and  l>il  more 
iLt:.  JS4ii.'.'>>-  T. h-  hj.j  !-.;.:-:fc:r-i:  f ■  r  rrL-oTal  ...f  iLe  great  Rc^  Hirer 
rah.  "^^I^j*::.  v...:i:  .-:«::^jri_/ei  :Lv  Thiz  ^£f  J^'  mDes  lon^.  extending 
fj'»::.  I>'^^T»'  Kiiv...^.  •'.:.  r.:!-^-  VI- tt  >Lr-vr].K«n.  L*-,  lo  Hmricmne 
Bl-f-.  1^7  i:_]*—  i '•■'»>.  A  ■j-ii-i-'-l  TTiir  .i»^L!rL  LLTcmgii  Uns  obscmc- 
tio:,.  ■-•■.!.  o^v:L.tr  t*''  fa:.-.:r  -'f  a i-j-ropriaT :«>!--  Wrw^^n  IsH  and  lS5cL 
addiij'.'^a]  rafr  f;:7:j-.-I.  Ii,  >."l.  si- •■•.•.»■>>  tts-  ajij'rcjpritted.  and  in 
Ir'-vT  T'j*-  a::-:.:  ::.  -Liii^r  :\:»vr:t-I  iLr  :\'.::r  "j.»eried  but  not  com- 
p]*'T*-«-.  v.:':^  r->.'::.:L:rLlaT:'i.  f-  :  a]  j':\'j.T:aT:«»ri>  of  $^i^KOO0  a  Tear 
f'.i:  '■'■.•::j ].']•.■•!: '.'I-  a:.  ^  i-.a:LT-r-hT->r-  TLv  :-'Tii2  anj»»iirii  expended  6x>id 
Z*^:^'?  V.'  2-* .'7  Via-  s..>:;l'j-' I :'.>.'.  N'.'iLii.i:  f;:nher  'was  done  for  fifteen 
y«r.arr.  ar.'i  .:-  i:-aT  j^'i-^r  :LT-:vaI  "iLrr-  rt-::lT-  vf  luiacb  of  the  former 
voik  v*-r*r  ]o'T. 

Wi,*-:.  V, ori;  ^va'  iv- .::::•-•  I  ;:.  l^'-j  ih-r  r:v-i  al«c>ve  Shrerepori.  T^^ 
wa  r  cJ rj-^i^i  bv  ra  ft  -Ji'  rj:i J^  I'.'i:ir.  '•vh; oL  wa-  gix^'^iiLg  c-onrttnily.  Below 
.^hr«rv«-jy.n  th»r  *-:.Ia! <:*r:j:».-:;:  -f  ai.  ••mlei  iLntugh  Tone?  EEavou  was 
*i^l*]t^^h.'j  rhf-  lijai:.  ■  iaLii.:.*':  l::.]  threatening  ii>  ^.•lo^u^e  to' 
x'io:..  At  AJ«r.\ai-'i:'-a.  La..  i:je  fail^  wr-re  inipassable  at  low  &4  ^ 
Va^  j^ari^:.  v.  a-  (;:f^;..]t  a!:'i  'iar.^er'ju-  at  all  plaices  and  at  all  tiines. 
T}.»-  f'l.aiAi^]  -hift*-:  fre^r^ei-tlv.  an-i  at  ikKM  the  river  overflowed 
r:ji-  '-i.rlr'r  rafi  i'-:r>.:..  IV -th  al-'V^  ar.-i  WImtv  Shreveport  the  bed 
'^f  T!ji-  j,v*-i  ivd-  a  ijja-'  "f  -  :iik-i.  \og^  azA  -iiiiupr.  The  banks  were 
) J «-a  ■.■■];.'  tif;.r^-r«rd.  a:.*]  eaHi  fl«>Nl  «.-av*-^i  them  to  '"avf  or  slide. 

'i'!i'-  |yroJ<-"t  <-!.t^re'i  'M'^^'ii  in  1^7i.'  ••■»iiteniplate«J  o]x-ning  navi^tion 
Tljio'j^h  th«r  rafi  aL'J  'lo-iiiir  Tone-  Bavou  outlet.  I'nder  the  river 
Mj.o  uai'^'M'*!'  u'-t  of  1S7'*  the  rerjKival  uf  wivi/ks.  snags,  and  other 
ob-w  i'tion-  Vlov.  >hreve]H»rt  wa-  «:Mn"injeii«.^J.  and  the  act  of  1879 
,i  ^\ii}y\yj''i  ^\J'  raiiie  VuA  <»f  work  alx.Vi-  the  raft  to  Fulton,  Affc. 
W'uik  v. H-  'arrie'i  oi;  un^ler  thre^  «Ji-iinct  api»n:»priation5  imtil  1882, 
V. h*-;.  it  V. a-  roi:jhiri*-l  in  ;t  j:»-n»'ral  apj»n»jiriaTion  for  continuing'  the 
.ji.j^ro".  <-j;:'-nt  fron-i  F::lTon.  Ark.,  to  the  At«-hafalaya  River.  Louisi- 
ana. V. ]ti,  a  j^iovl'ion  for  v.ork  at  Alexanilria,  Lsi.  The  river  and 
haf  ly^r  a^»-  of  ]"-4  and  1  **!***  'nntained  provi>iun>  for  closing  Sale  and 
M'jiphy  oiiih't.  I>ji.i-iana:  tlje  act^  of  ISS'^*.  lM*i*,  and  ISW  author- 
i/>-«l  «-.\j^'n<Jiiun—  for  iniprovern*-nt  of  Cypress  Bayotn  Bayou  Dor- 
'•h<-af.  an«l  Siilpljur  liiver.  trihiitarie-  of  Red  River:  the  act  of  1902 
provid<-'l  i*tr  iinpiovMiK'nt  of  the  channel  at  .^hreveport*  La.,  and  the 
A*\  of  I'>0  'ontain^'d  a  provi-i^m  for  further  improvement  of  the 
<liann<'l  at  Alexandria.  I^. 

Th«'  «'\1-Tinjr  proj<*^t.  adopt^'d  l»y  Congress  in  the  river  and  haihor 
a't  of  Jiily   J^i.  W.^'^,  r-i^nteiiiplai'^s  the  systematic  clearing  of  the 
iijuik-  to  rMnov*-  tli<'  ■^»un*<'  of  drift  and  snags:  continuing  sni 
o|;<Tatiori-  arifl  the  n-moval  of  jams  and  raft:  dredging  tow-l 
and  -hoal*:    fon-tructing  a  ••uhstantial   sy>tem  of  levees  to  fix  the 
cour.T4.-  of  the  river,  eitljer  alone  or  by  cooperating  with  ripariaa 
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States;  the  closure  of  all  outlets  that  deplete  the  river;  the  fixing 
of  caving  banks  to  confine  the  river  to  the  selected  channel,  and 
the  prevention  of  injuries  to  regimen  by  new  cut-oflfs  or  outlets. 
The  nature  of  the  improvement  requires  that  it  be  continued  for 
many  years,  and  no  estimate  for  completion  is  given  on  this  account. 

The  amount  expended  from  1872  to  the  close  of  the  fiscal  year 
ending  June  30,  1907,  including  $5,416.97  derived  from  sales  and 
$43.11  from  refundments  of  overpayments,  was  $1,710,481.60,  with  the 
following  chief  results :  The  channel  cleared  through  the  great  raft  in 
1872-73  opened  to  navigation  188  miles  of  river  above  Shreveport  to 
Fulton.  Subsequent  work  secured  the  complete  removal  of  the  raft, 
prevented  formations  of  the  same  nature,  increased  the  width  of  the 
river  100  feet  or  more,  and  there  now  flows  in  the  course  laid  out  for  it 
in  the  old  raft  region  a  broad  and  deep  river,  safe  for  navigation  at 
all  but  the  lowest  stages.  Fifteen  years  ago  the  survey  showed  that 
the  low-water  line  at  head  of  the  raft  had  lowered  more  than  15  feet 
since  1872,  and  that  this  change  continued  downstream  through  the 
raft  region  and  gradually  diminished  to  about  3  feet  at  Shreveport. 
The  continual  progressive  scour  is  attaining  a  normal  slope  in  that 
stretch.  Incidentally  the  removal  of  the  raft  drained  the  fertile 
valley  and  reclaimed  thousands  of  acres  of  productive  lands.  Tones 
Bayou  outlet  is  closed  by  a  heavy  earthen  dam,  connected  with  the 
line  of  levee  above  and  below  it,  and  the  main  channel,  for  a  time 
called  "  Little  River,"  has  widened  and  scoured  until  navigation  of 
the  stretch  is  uninterrupted  at  low  stages.  All  of  the  chief  outlets 
along  the  right  bank  above  Tones  Bayou  to  the  Arkansas- Louisiana 
line,  89  miles,  have  been  closed  with  dams  by  cooperation  with  the 
State  of  Louisiana  and  local  levee  districts.  Work  at  Alexandria 
Falls  rendered  them  navigable  at  all  stages.  The  channel  was 
deepened  from  2^  to  5^  feet  at  the  lower  falls  and  to  6  feet  at  the 
upper  falls,  lengthening  the  period  of  navigation  about  two  months. 
Persistent  snagging  operations,  repeated  from  year  to  year,  have  kept 
the  river  open  and  enabled  steamboats  to  make  regular  trips,  the  river 
from  the  Atchafalaya  to  Fulton  ordinarily  being  open  for  boats  of 
3-foot  draft  at  stages  about  a  foot  above  zero  of  the  Shrevej)ort  gauge. 
The  maximum  draft  that  can  be  carried  at  mean  low  water  is  3  feet  to 
Montgomery,  La.,  162.5  miles  above  the  Atchafalaya;  2J  feet  to 
Shreveport,  320.5  miles,  and  2  feet  to  Fulton,  Ark.,  508.6  miles.  The 
range  between  low  and  high  water  at  the  several  gauge  stations  is  as 
follows:  Fulton,  Ark.,  35.65  feet;  Shreveport,  La.,  41.2  feet;  Alex- 
andria, La.,  41.95  feet,  and  Barbre  Landing,  Louisiana  (head  of 
Atchafalaya  River),  52.72  feet. 

At  present  steamboats  seldom  run  above  Fulton,  Ark.,  but  at  high 
stages  the  river  is  navigable  in  fact  to  Denison,  Tex.,  292  miles  above 
Fulton  and  800  miles  above  the  Atchafalaya  River. 

During  the  fiscal  year  ending  June  30,  1907,  sna^ng  operations, 
etc.,  for  maintenance  of  the  improvement  extendecT  over  the  river 
between  the  head  of  the  Atchafalaya  River,  Louisiana,  and  Fulton, 
Ark.  In  the  autumn  of  1906  four  permeable  dikes  were  built  along 
the  right  (caving)  bank  at  Rattling  Slough,  Louisiana,  about  135  miles 
below  Futon,  for  the  protection  of  Red  Bayou  levee,  built  by  the 
United  States  in  1895-96.  In  December,  1906,  a  reexamination  at 
Alexandria,  La.,  was  made,  and  March  1, 1907,  a  plan  was  approved 
for  repairing  and  strengthening  the  dikes  at  that  locality,  to  reestab- 
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lish  their  full  effect.     Conditions  were  not  favorable  for  this  work 
to  close  of  the  fiscal  year. 

To  maintain  what  has  been  accomplished  and  to  gradually  secure 
a  more  stable  improvement  will  require  a  continuance  of  work  for 
many  years.  The  estimated  cost  is  $75,000  a  year,  or  biennial  appro- 
priations of  $150,000,  exclusive  of  extraordinary  demands  for  new 
plant  that  will  arise  from  time  to  time.  The  available  funds  will  be 
applied  to  continuing  the  improvement  and  to  maintenance  and  will 
be  sufficient  for  two  years'  work. 

Notwithstanding  the  facilities  for  quick  transportation  afforded 
by  railways,  the  commerce  of  Red  River  consists  of  large  shipments 
of  cotton,  cotton  seed  and  its  products,  lumber,  staves,  timber,  etc, 
w4th  heavy  return  freights  of  general  merchandise  and  plantation 
supplies. 

Tne  commerce  and  navigation  reported  for  seventeen  yeai-s  show 
great  variations,  due  to  the  changing  crop  conditions,  occasional 
periods  of  extraordinary  low  water  durmg  the  busy  season,  and  other 
causes,  ranging  in  quantity  from  GG,37G  to  279,946  tons  per  annum, 
with  estimated  values  of  from  $1,50(),500  to  $9,185,000.  The  avera^ 
for  the  seventeen  years  is  123,889  tons,  valued  at  $4,505,791.  To  this 
should  be  added  the  commerce  from  Ouachita  River,  entering  Red 
River  at  the  mouth  of  Black  River,  the  average  of  which  is  178,429 
tons,  valued  at  $6,105,200,  making  a  total  of  302,318  tons,  valued  at 
$10,610,991. 

The  project  has  effected  a  reduction  of  freight  rates  on  all  commodi- 
ties. 

For  more  extended  information  respecting  the  work  performed,  ref- 
erence is  invited  to  the  report  and  illustrations  at  page  1909  of  the 
Report  of  the  Chief  of  Engineers  for  1893,  and  to  the  subseauent 
reports  of  the  district  officers.  Maps  of  Tones  Bayou,  Bayou  Pierre, 
etc.,  were  published  in  the  reports  of  1882,  i)age  1542,  and  1885,  page 
1400.  An  index  sketch  of  the  basin  of  Red  River  and  diagrams  show- 
ing the  limits  of  high  and  low  water  were  published  in  the  report  of 
1891,  page  1956,  and  the  report  of  1892,  page  1587.     Maps  of  the 


References  were  given  in  the  Annual  Report  of  1904  to  reports  of 
examinations  and  surveys,  with  page  numl^ers  at  which  they  may  be 
found.  (See  Report  of  the  Chief  of  Engineers.  1904,  pp.  385  and 
386.) 

July  1,  1906,  balance  unexiKJUdtHl $126,205.47 

Amount  received  from  Hales .. .     ._.   147.25 

Amount  appropriated  by  river  jind  luirlHH*  :i(t  ai>pnive<l  March  2, 

lfX)7 150,000.00 


JTB,  aR2.  72 

June  30.  1907.  amount  exi)end<Ml  during  Hs*  :il  y(»iir.  for  iimintenanci^ 
of  improvement -  _- 31,374.24 


July  1,  1007,  balance  unexijendetl 244,978148 

July  1,  1907,  outstanding  liabiliti«»»i 2,481.21 

July  1,  1907,  balance  available 242,487.27 

(See  AppendLx  W  1.) 
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2,  Ouachita  and  Black  rivers^  Arkansas  and  Louisiana, — The 
improvement  of  Ouachita  River  by  the  United  States  commenced  in 
1871.  At  that  time  navigation  was  much  obstructed  at  all  stages  by 
snags,  sunken  logs,  wrecks,  leaning  and  caving  trees,  etc.,  and  the 
greater  part  of  the  river  was  unnavigable  at  low  water  on  account  of 
numerous  rock,  gravel,  and  sand  bars. 

The  project  of  1871  contemplated  temporary  improvement  from 
Trinity,  La.,  to  Arkadelphia,  Ark.,  by  removal  of  snags,  etc.,  and 
by  dredging  the  worst  bars.  In  1872  a  project  was  adopted  for  locks 
and  dams  to  give  4  feet  depth  from  Trinity,  La.,  to  Camden,  Ark.,  but 
was  abandoned  two  years  later.  The  project  under  which  work  con- 
tinued after  1874  contemplated  the  removal  of  snags,  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation  below  Camden,  Ark- 
The  56  miles  known  as  Black  Kiver,  below  Trinity  to  Red  River, 
Louisiana,  was  added  to  the  project  in  1884.  The  amount  expended 
on  the  original  and  modified  projects  prior  to  operations  under  the 
existing  project  was  $605,947.19,  includmg  $145  derived  from  refund- 
ments of  overpayments. 

The  existing  project,  besides  a  continuation  of  snagging  work,  con- 
templates the  construction  of  nine  locks  and  movable  dams  to  afford 
a  navigable  depth  of  6^  feet  from  the  mouth  of  Black  River,  Louisi- 
ana, upstream  to  a  point  10  miles  above  Camden,  Ark.  (360  miles). 
The  original  estimate  of  cost,  $1,998,576,  was  increased  to  $2,109,980 
by  river  and  harbor  acts  of  March  3,  1905,  and  March  2,  1907.  The 
project  was  adopted  in  part  by  a  provision  in  the  river  and  harbor 
acts  of  June  13,  1902,  and  March  3,  1905,  authorizing  continuing  con- 
tracts (of  which  $40,312  yet  remains  to  be  appropriated)  for  building 
Lock  and  Dam  No.  4,  near  Monroe,  La.,  and  Lock  and  Dam  No.  6, 
near  Roland  Raft,  Ark.,  completing  the  survey  for  locks  and  dams, 
and  maintenance  of  prior  work.  The  river  and  harbor  act  of  March 
2,  1907,  authorized  continuing  contracts  in  the  sum  of  $360,823,  yet  to 
be  appropriated  for  the  construction  of  Lock  and  Dam  No.  2,  near 
Catanoula  shoals,  Louisiana,  and  Lock  and  Dam  No.  8,  near  Franklin 
shoals,  Arkansas. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
was  $154,751.50  (including  $1,544.21  derived  from  sales  and  35  cents 
from  overpayments).  Of  this  amount  $11,508.03  has  been  applied  to 
completion  of  survey  and  $64,658.41  to  maintenance. 

A  contract  for  building  Locks  and  Dams  Nos.  4  and  6,  let  Sep- 
tember 7,  1904,  provided  for  their  completion  by  December  31,  1906, 
but  this  time  limit  has  been  waived.  Work  commenced  October  28, 
1904,  but  abnormally  high  stages  of  the  river  limited  the  time  of 
actual  construction  to 'twenty-tour  weeks'  work  during  the  fiscal 
years  1905,  1906,  and  1907.  Previous  gauge  records  tor  fourteen 
years,  from  July,  1890,  to  July,  1904,  showed  the  vearly  average 
working  stage  (below  10  feet  on  the  Monroe  gauge)  to  \)e  one  hundred 
and  sixty-four  days.  On  June  30,  1907,  the  condition  of  the  work 
was  as  follows:  Lock  and  Dam  No.  4  about  15  per  cent  completed; 
Lock  and  Dam  No.  6  about  6^  per  cent  completed. 

During  the  fiscal  year  ending  June  30,  1907,  snagging  work  for 
maintenance  extended  from  Camden,  Ark.,  to  the  mouth  of  Black 
River,  Louisiana,  with  greatly  beneficial  results.    A  contract  was 
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entered  into  April  2,  1900,  for  the  construction  of  a  new  steel  snag 
boat  to  replace  the  0.  G.  Wagner^  purchased  in  1875,  worn  out  in 
service,  and  condemned  and  sold,  and  at  close  of  the  year  this  boat 
was  about  50  {>er  cent  completed. 

The  additional  appropriation  asked  for  will  be  applied   toward 
completing  Locks  ancf  Dams  Nos.  2,  4,  6,  and  8. 

The  work  lieretofore  done  has  consisted  chiefly  of  the  removal  of 
snags,  \o^^  wrecks,  leaning  timber,  tree  slides,  etc.,  for  the  purpose  of 
maintaining  navigation  and  tlie  improvement  of  Catahoula  shoals,  a 
rock  and  gravel  bar  about  20  miles  above  Trinity,  La.,  where  the 
available  depth  at  low  water  was  increased  from  15  to  40  inches.  At 
moderately  high  stages,  or  for  six  to  seven  months  of  the  year,  New 
Orleans  steamboats  ascend  the  river  to  Camden,  Ark.;  at  medium 
stages  they  run  to  Monroe,  La.,  but  during  the  periods  of  low  water 
Harrisonburg,  La.,  72  miles  above  Bed  River,  is  considered  the  head 
of  navigation,  though  snuiU  local  packets  make  trips  between  points 
on  the  river  above.  The  maximum  draft  that  can  be  carried  at  mean 
low  water  is  3J  feet  to  Harrisonburg,  La.;  IJ  feet  to  Monroe,  La.,  and 
8  inches  to  Camden,  Ark.  The  range  between  high  and  low  water  at 
the  several  gauge  stations  on  Ouachita  River  is  as  follows:  Camden, 
Ark.,  44.2  feet;  Monroe,  La.,  48.6  feet;  Riverton,  La.,  51.3  feet,  and 
J(mesville,  La.,  54.1  feet.  Camden,  Ark.,  is  considered  the  head  of 
navigation,  but  at  high  stages  the  river  is  navigable  in  fact  to  Arka- 
delphia.  Ark. 

Tlie  commerce  of  Ouachita  River  and  its  tributaries  is  considerable 
and  consists  of  shipments  of  cotton,  cotton  seed,  lumber,  staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
diandise  and  plantation  supplies.  Most  of  the  cotton  is  shipped  to 
Xew  Orleans,  and  large  quantities  of  staves  for  export  are  sent  to  that 
city.  The  volume  of  commerce,  as  reported  for  seventeen  years, 
ranges  l)etween  73,G70  and  »313,863  tons  per  annum,  with  values  esti- 
nuited  at  $3,243,200  to  $10,234,250.  The  average  is  178,429  tons,  val- 
ued at  $r),10r),200.  The  variations  are  due  to  crop  yields,  the  uncer- 
tainty of  navigation,  droughts,  and  other  causes,  and  the  improve- 
ment by  locks  and  dams  is  for  an  extension  of  benefits  by  affording 
navigation  to  Camden  the  year  round. 

The  project  has  effected  a  reduction  of  railroad  rates  from  New 
Orleans  to  Monroe,  La.,  and  points  below  to  meet  the  steamboat 
rates.  The  territory  above  Monroe  was  opened  to  railroad  traffic  a 
few  years  ago,  but  the  lines  as  yet  have  not  met  the  water  rates.  Dur- 
ing periods  of  navigation  the  rate  on  cotton  from  Monroe  to  New 
Orleans  is  $1.25  per  bail,  Init  when  navigation  is  suspended  this 
rate  is  advanced  to  $1.75  per  bale.  Railroad  rates  from  Monroe,  La., 
to  inland  towns,  as  a  rule,  are  grcatly  in  excess  of  those  to  points 
where  there  is  water  competition. 

For  more  extended  infornuition  resi)ecting  this  improvement,  refer* 
ence  is  invited  to  the  repoit  of  1805  (p.  1887)  and  to  subsequent 
reports  of  the  district  officers. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers,  1004,  page  389. 
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July  1,  1906,  balance  unexpended $446,721.80 

Amount  received  from  sales  of  property 4.25 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_   200,  780.  00 


647,  506.  05 
June  .'^0,  1007,  amount  expended  during  fiscal  jear: 

For  works  of  Improvement $22,930.89 

For  constructing  snag  boat 15,293.88 

For  maintenance  of  improvement 9.556.41 

47,  781. 18 


July  1,  1907.  balance  unexpend€»d 599,724.87 

July  1,  1907.  outstanding  liabilities 9^3.50 


July  1.  1907.  balanct*  available 598,741.37 


July  1,  1*.MJ7.  amount  covered  by  uncompleted  contracts 425,236.81 

Amount  (estimated)  required  for  completion  of  existing  project «401, 135.00 


i 


Wmount  that  can  l>e  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 1401,135.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  W  2.) 

3,  Bayou  Bartholomew^  Boeuf  River ^  Tensas  River  and  Bayou 
Maqon^  and  Bayous  D\^rbonne  and  Corney^  Louisiana  and  Arkan- 
sas,— These  streams  are  tributaries  of  Ouachita  Biver  and  are  not 
navigable  at  low  stages.  The  works  were  consolidated  by  the  river 
and  harbor  act  of  June  13,  1902.  The  improvements  are  all  of  the 
same  character,  i.  e.,  the  removal  of  snags,  wrecks,  leaning  timber, 
etc.,  to  lessen  the  danger  and  lengthen  the  period  of  navigation. 
Drift,  sliding  and  caving  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  obstructions. 

(a)  Bayou  Bartholomew^  Louisiana  and  Arkansas. — Before  im- 
provement this  stream  was  navigable  for  light  boats  about  three 
months  of  the  year.  In  1880  an  examination  showed  that  passage- 
way for  steamboats  was  much  obstructed. 

The  project  adopted  March  3,  1881,  contemplated  removing  ob- 
structions between  the  mouth  and  Baxter,  Ark.,  182  miles. 

The  amount  expended  to  June  30,  1907,  was  $61,587.44.  The 
project  practically  was  completed  in  1897  to  McComb  Landing,  Ark., 
the  present  head  of  navigation,  141  miles,  at  a  cost  of  $45,873.53. 
This  work  resulted  in  safer  navigation,  increased  the  period  to  about 
six  months  of  the  year,  enabled  boats  to  make  trips  in  half  the  time 
formerly  required,  and  reduced  freight  rates  about  50  per  cent. 
There  being  no  demand  for  navigation  above  McComb  Landing,  sub- 
sequent expenditures  were  for  maintenance,  and  $15,713.91  has  been 
applied  to  that  purpose. 

Operations  for  maintenance  during  the  fiscal  year  ending  June  30, 
1907,  extended  from  the  mouth  to  McComb  Landing  and  put  the 
stream  in  fair  navigable  condition. 

o  The  estimate  for  completion  refers  only  to  that  part  of  the  project  authorized 
hy  Congress  for  construction  of  Locks  and  Dams  Nos.  2,  4,  6,  and  8,  at  a  cost  of 
$995,869. 

6  Of  this  amount,  $40,312  is  under  tH>ntract  authorization  of  1905  and  $360,823 
under  that  of  1907. 
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The  commerce  consists  of  shipments  of  cotton,  cottw  seed,  stayes, 
saw  logs,  etc.,  with  return  freights  of  general  merchandise  and  plan- 
tation supplies.  Much  of  the  trade  has  been  diverted  to  railroads,  as 
the  stages  of  the  bayou  frequently  are  not  coincident  with  the  needs 
of  transportation.  The  commerce  for  seventeen  years  ranges  be- 
tween a  maximum  of  49,299  tons  in  1891  and  a  minimum  of  2,007 
tons  in  1905,  the  average  being  13,147  tons,  valued  at  $324,850. 

The  available  funds  will  be  applied  to  maintenance,  and  probably 
will  be  sufficient  for  two  years'  work. 

July  1,  1906,  balance  unexpended $4,681.70 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 5.000.00 

9, 681.  70 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 4.269. 14 

July  1,  1907,  balance  unexpended 5,412.56 

(6)  Boeuf  River ^  Louisiana. — Before  improvement  this  river  was 
navigable  to  Point  Jefferson,  151  miles,  but  passage  was  difficult  and 
dangerous  on  account  of  overhanging  timber  and  snags  and  logs  in 
the  channel. 

The  project  adopted  March  3,  1881,  contemplated  removing  these 
obstructions  to  anord  safe  navigation  at  high  stages  to  Wallace 
Landing,  La.,  about  170  miles  above  the  mouth.  Under  the  river 
und  harbor  act  of  1886  a  supplemental  project  was  entered  upon  for 
the  closure  of  three  outlets  near  Point  Jefferson  to  confine  tne  flow 
to  the  main  channel. 

The  total  expenditure  to  June  30,  1907,  was  $64,789.68.  The 
original  project  was  completed  in  1896  at  a  cost  of  $40,994.29  (in- 
cluding $1.45  from  a  refundment  of  overpayment).  Since  then 
$18,353.61  (including  $31  from  a  refundment  of  overpayment)  has 
been  expended  for  maintenance.  In  1887-88,  by  uniting  with  planters 
whose  lands  would  be  protected  from  overflow,  the  outlets  near  Point 
Jefferson  were  closed  by  earthen  dams,  the  proportion  of  the  cost 
borne  by  the  United  States  having  been  $5,441.78. 

The  work  put  the  stream  in  safe  navigable  condition  at  stages  high 
enough  to  permit  steamboats  to  cross  the  bars  and,  when  completed, 
enabled  them  to  save  thirty-six  hours'  time  on  a  trip. 

The  closure  of  the  outlets  gave  immediate  benefit  to  navigation  by 
concentrating  the  flow  to  the  main  stream,  lengthening  the  period  of 
navigation,  and  causing  the  bars  to  scour.  The  dams,  however,  were 
destroyed  in  1890,  during  an  overflow  from  Mississippi  River,  caused 
by  crevasses  in  the  levees  near  the  headwaters  of  feoeuf  River,  and 
iunds  for  their  restoration  have  not  been  provided. 

No  work  was  done  during  the  fiscal  year  ending  June  80,  1907,  as 
the  amount  available  was  not  sufficient  until  after  the  act  of  March 
2^  1907,  and  since  then  the  stages  were  too  high  for  effective  opera- 
tions. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed^  staveSi 
etc.,  and  return  freights  of  general  merchandise  and  plantation  sap- 
plies,  and  for  seventeen  years  ranges  between  a  maximum  of  ll^SNa 
tons  in  1897  and  a  minimum  of  545  tons  in  1903 ;  the  average  being 
6,839  tons,  valued  at  $251,485.  ' 
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The  available  funds  probably  will  be  sufficient  for  two  years'  work 
for  maintenance  by  continuing  the  removal  of  obstructions.  Steam- 
boat men  report  that  navigation  is  becoming  more  difficult  each  year, 
and  additional  interest  in  the  project  has  revived  through  the  neces- 
sity of  draining  Bayou  Lafourche  basin,  into  which  the  outlets  flow, 
to  permit  development  of  a  rich  tract  of  land  containing  220,800 
acres,  much  of  wliich  has  been  converted  into  a  swamp,  and  all  of 
which  is  seriouslv  affected  bv  flood  water  from  Boeuf  River. 

July  1,  1906,  balance  unexpended $1,042.77 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2.  1907 5,000.00 

6,  042.  77 
December  8,  190<>,  amount  transferred  to  Bayou  Macon 400.00 

July  1,  1907,  balance  unexpended 5,642.77 

(c)  Tensas  River  and  Bayou  Magon, — Before  improvement  these 
streams  were  navigable  at  high  stages,  but  the  passage  of  steamboats 
was  difficult  and  dangerous  on  account  of  leaning  timber  and  numer- 
ous snags,  logs,  stumps,  etc.,  in  the  channel. 

The  project  adopted  March  3, 1881,  contemplated  removing  obstruc- 
tions in  Tensas  Kiver  from  its  mouth  to  Dallas,  La.,  138  miles. 
Bayou  Magon,  the  chief  commercial  branch  of  Tensas  River,  was 
added  under  the  same  head  of  appropriation  by  river  and  harbor  act 
of  1884,  and  the  project  contemplatea  the  same  kind  of  work  from  its 
mouth  to  Floyd,  La.,  112  miles. 

The  total  expenditures  to  June  30,  1907,  were  $53,397.86.  The 
project  for  Tensas  River  was  completed  in  1898  to  Westwood  Place, 
81  miles  above  the  mouth,  the  head  of  navigation,  at  a  cost  oi 
$11,947.02,  and  the  project  for  Bayou  Magon  to  Floyd  was  completed 
in  1899  at  a  cost  of  $23,915.42.  Lane  Ferry,  about  20  miles  above 
Floyd,  is  the  head  of  navigation  in  Bayou  Magon.  The  sum  of 
$17,535.42  has  been  expended  for  maintenance.  The  work  put  the 
two  streams  in  fairly  good  navigable  condition  at  medium  and  high 
stages.  Upper  Tensas  River  above  Westwood  Place  practically  is 
unnavigable  by  reason  of  leaning  timber  and  obstructions  in  the  chan- 
nel, and  there  has  been  no  recent  effort  to  induce  a  resettlement  of  the 
abandoned  plantations  along  its  banks  or  to  secure  a  continuance  of 
the  improvement  to  Dallas. 

During  the  fiscal  year  ending  June  30,  1907,  work  for  maintenance 
was  continued  down  Bayou  Magon  107  miles  to  its  mouth  and  thence 
down  Tensas  River  69  miles  to  its  mouth,  removing  the  obstructions 
as  thoroughly  as  possible. 

The  commerce  consists  chiefly  of  shipments  of  cotton,  cotton  seed, 
staves,  etc.,  and  return  freights  of  plantation  supplies.  In  seventeen 
years  it  has  ranged  between  a  maximum  of  29,957  tons  in  1905  and  a 
minimum  of  2,649  tons  in  1893,  the  average  being  14,251  tons,  valued 
at  $530,580. 

It  is  proposed  to  apply  the  available  funds  to  maintenance,  and  the 
amount  probably  will  be  sufficient  for  two  years'  work. 

ENQ  1907 30 
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July  1,  1906,  balance  unexpended $3,801.78 

December  8,  1906,  transferred  from  Boeuf  River  and  Bayous  D'Ar- 

bonne  and  Comey 800.00 

Amount  allotted  from  appropriation  by  river  and  harlwr  act  approved 

March  2,  1907 5,000.00 

9.  601.  78 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  maintenance 
of  improvement 4,409.  64 

July  1,  1907,  balance  unexpended 5,102.14 

July  1,  1907,  outstanding  lial)illtics 2a  56 

July  1,  1907,  balance  available 5,073.58 

(d)  Bayous  D'' Arhoinie  and  Corney^  Louisiana, — Before  improve- 
ment navigation  of  these  streams  was  difficult  and  dangerous  on 
account  of  the  leaning  trees  and  the  numl:)er  of  snags,  stumps,  etc.,  in 
the  channel. 

The  project  adopted  July  5,  1884,  contemplated  removing  the  ob- 
structions between  the  mouth  of  Bayou  D'Arbonne  and  Stein  Bluff 
on  Bayou  Corney,  40^  miles  upstream.  The  river  and  harbor  act  of 
1892  authorized  an  extension  of  work  up  Bayou  Corney  16|  miles  to 
Cobb  Landing,  and  the  act  of  1894  provided  $1,000  for  removing 
obstructions  in  the  Little  D'Arbonne  Branch. 

The  amount  expended  to  June  30, 1907,  was  $22,032.01,  and  resulted 
in  greater  safety  to  navigation.  The  work  practically  was  completed 
in  1896  at  a  cost  of  $18,000.  Subsequent  expenditures  for  mainte- 
nance have  amounted  to  $3,032.61  and  $1,000  was  expended  for  im- 
proving Little  D'Arbonne  Branch. 

During  the  fiscal  year  ending  June  30,  1907,  13  miles  of  lower 
Bayou  D'Arbonne  had  been  worked  over  when  operations  w^ere  sus- 
pended November  16,  it  l>eing  impracticable  to  proceed  farther  up- 
stream at  the  low^  stage  obtaining.  In  May  a  quarter  boat  was  towed 
to  Farmerville,  near  the  mouth  of  Bayou  Corney,  at  a  moderately 
high  stage,  preparatory  to  resuming  work  as  soon  as  the  streams 
should  recede  to  low  water. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  etc.,  and 
return  freights  of  plantation  supplies.  It  varies  considerably,  and 
during  eleven  years  ranged  between  a  maximum  of  29,137  tons  in 
1906  and  a  minimum  of  682  tons  in  1903,  the  average  being  9,072  tons, 
valued  at  $361,340. 

It  is  proposed  to  apply  the  available  funds  to  maintenance  of  the 
work. 

July  1,  1906,  balance  unexpended $2,490.42 

Amount  allotted  from  appropriation  by  river  and  harlwr  act  approved 
March  2,  1907 2,  OOa  00 

4,4aa«K 

June  30,  1907,  amount  expended  during  fiscal  year,   for 

maintenance  of  Improvement $1,969.03 

December  8,  1006,  transferred  to  Bayou  Macon 400.00 

2,360.08 


July  1,  1907,  balance  unexpended 2,067. 

July  1,  1907,  outstanding  liabUities 23&72 

July  1,  1907,  balance  available 1,828.67 
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A  condensed  history  of  the  work  performed  in  Bayou  Bartholo- 
mew, Boeuf  River,  and  Tensas  River  and  Bayou  Magon  will  be  found 
in  the  Report  of  the  Chief  of  En^neers  for  1896,  pages  1601-1613, 
and  of  that  performed  in  Bayous  IrArbonne  and  Comey  in  the  report 
of  1895,  page  1914.  Subsequent  reports  of  the  district  officers  refer 
only  to  the  yearly  operations. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  page  391. 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $11,962.67 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 
1907 17, 000. 00 

28,962.67 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 10, 737. 81 

July  1,  1907,  balance  unexpendeil •  18,224.86 

July  1,  1907,  outstanding  liabilities 267.28 

July  1,  1907,  balance  available 17,957.68 

(See  Appendix  W  3.) 

4.  Mouth  of  Yazoo  River  and  harbor  at  Vicksburg^  Mis8. — ^The 
shifting  bar  at  the  former  mouth  of  the  Yazoo  was  the  most  serious 
obstruction  to  navigation  of  that  river  and  its  tributaries,  a  system 
comprising  about  800  miles  of  navigable  waterways.  At  low  stages 
steamboats  were  prevented  from  entering  or  leaving  the  river  with- 
out liffhtering  their  cargoes  across  the  bar^  and  it  frequently  happened 
that  the  outlet  was  entirely  closed  to  navigation  throughout  the  busi- 
est season  of  the  year. 

Prior  to  1876  the  city  of  Vicksburg  possessed  the  most  commanding 
site  and  the  finest  harbor  on  the  Mississippi  River.  There  was  deep 
water  along  the  city  front,  and  the  entire  width  of  the  river  was 
available  for  steamboats  at  all  stages,  with  not  less  than  25  feet  depth 
in  any  part  of  the  harbor.  The  cut-off  of  April  27,  1876,  and  subse- 
quent shoaling  of  the  old  channel  from  the  river  to  the  front  of  the 
city,  practically  destroyed  the  harl^r,  which  became  unnavigable 
except  at  high  stages. 

The  original  project  for  improving  Vicksburg  Harbor  was  entered 
upon  un»ler  the  river  and  harbor  act  of  June  18, 1878.  The  first  work 
consisted  of  revetting  the  rapidly  caving  bank  at  Delta  Point,  La., 
opposite  Vicksburg,  the  continued  recession  of  which  was  increasing 
the  distance  from  the  harbor  to  the  river  channel.  The  river  ana 
harbor  act  of  August  2,  1882,  placed  the  work  under  the  Mississippi 
River  Commission,  and  the  revetment  at  Delta  Point  was  continued 
until  1900.  No  work  has  been  done  since.  Some  caving  has  occurred 
above  the  upper  end  of  the  revetment,  which  is  protected  by  a  hard 
point,  but  there  appears  to  be  no  immediate  danger  of  flanking.  The 
amount  expended  at  Delta  Point  was  $389,486.08. 

When  Vicksburg  Harbor  was  placed  under  the  Mississippi  River 
Commission  in  1882  a  project  was  adopted  for  dredging  a  basm,  1,700 
feet  long  by  300  feet  wide  in  front  oi  the  city,  witn  a  canal  150  feet 
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wide  to  connect  it  with  the  river.  Dredging  under  this  project 
amounted  to  250,035  cubic  yards  in  1883,  when  discontinued.  It  was 
resumed  in  1888,  under  a  slightly  modified  project,  and  continued 
until  1893.  During  the  latter  period  the  dredging  amounted  to 
1,729,994  cubic  yards,  making  a  total  of  2,080,029  cubic  yards  of  exca- 
vation. In  1888  pile  dikes  were  built  at  the  north  en^  of  the  basin 
and  along  the  west  side  of  the  canal,  aggregating  6,800  feet  in  len^h. 
The  expenditures  for  Vicksburg  Harbor  were  $442,724.77,  Avhich. 
added  to  the  amount  expended  at  Delta  Point,  makes  a  total  or 
$832,210.85.  The  improvement  of  Vicksburg  Harbor  was  transferred 
to  the  Eingineer  Department  under  a  provision  of  the  river  and  harbor 
act  of  August  18,  1894. 

The  existing  project,  adopted  by  Congress  in  the  river  and  harbor 
act  of  July  13,  1892,  contemplated  opening  a  new  mouth  or  outlet  for' 
Yazoo  River  from  its  original  moutli  cm  Old  Kiver  (9.8  miles  above 
the  former  outlet  to  the  Mississippi)  through  deep  w^ater  down  the 
wrong  end  of  Old  River,  thence  across  a  neck  of  lowland  between  Old 
River  and  Lake  Centennial  and  around  the  head  of  De  Soto  Island 
and  down  the  east  arm  of  Lake  Centennial  to  the  Mississippi  River, 
entering  it  upon  the  channel  side  at  Kleinston  Landuig. 

Ijtiki}  Centennial  is  the  old  l)end  of  the  Mississippi  Kiver  cut-off  in 
187(),  and  De  Soto  Island,  i)rior  to  the  cut-off,  was  the  Louisiana 
peninsula,  around  which  the  river  flowed.  The  estimate  of  cost — 
$1,500,000— was  revised  in  1893  and  reduced  to  $1,200,000. 

The  work  was  completed  in  1905  at  a  cost  of  $1,179,210.87.  Subse- 
quent expenditures  for  nuiinlenance  amount  to  $8,950.07.  The  new 
outlet  was  oi)ened  in  the  spring  of  1908;  uninterrupted  navigation  of 
Vicksburg  IIarlK)r  has  been  maintained  for  four  years,  and  the  new 
mouth  of  Yazoo  River  has  been  open  to  boats  of  (>  feet  draft  at  mean 
low  water.  The  extreme  range  Injtween  high  and  low  water  at  Vicks- 
burg is  59  feet,  but  the  usual  variation  is  about  45.8  feet. 

The  chief  features  of  this  work  were  the  purchase  of  1,155.54  acres 
of  land  for  right  of  way  of  the  main  cut  from  Old  River  to  Lake  Cen- 
tennial ;  the  clearing  and  grubbing  of  th(»  entire  route;  the  excavation 
by  dredging  of  r),'229,*281  cnlnc  yards  of  earth  in  opening  the  new 
outlet,  of  which  alK)ut  984,000  cubic  yards  was  used  for  building  a 
dam,  above  ordinary  low  water,  across  the  west  arm  of  Lake  Centen- 
nial from  mouth  of  the  main  cut  to  head  of  De  Soto  Island,  and  con- 
structing a  levee  containing  429,077  cubi(r  vards  from  mouth  of  the 
canal  at  Kleinston  westward  along  West  l^ass  bar  (which  separates 
the  west  arm  of  Lake  Centennial  from  Mississippi  River)  to  within 
about  4,500  feet  of  King  Point. 

The  work  i>erformecr  during  the  fiscal  year  ending  June  80,  1907, 
was  for  nuiintenance,  principally  for  repairs  and  protection  of  the 
West  Pass  levee. 

The  annual  connnerce  of  Yazoo  River,  its  tributaries,  and  Vicks- 
burg Harbor,  as  reported  for  seven  vears,  varied  between  222,792  and 
441,7r)5  t(ms,  the  estimated  values  ot  which  ranged  from  $6,801,000  to 
$1»^,272,(K)0  per  annum.  The  average  of  the  commerce  was  321,594 
tons  ])er  annum,  and  the  average  value,  $8,75.^,050. 

Maps  of  the  work  at  Delta  Point  have  l)etm  published  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1883,  1884,  1888,  1889,  1898, 
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and  1900.  Maps  of  Vicksburg  Harbor  accompany  the  reports  of 
1878  (p.  644),  1883,  1884, 1888,  1890,  and  1893.  Maps  showingwork 
under  the  existing  project  for  diverting  the  mouth  of  Yazoo  Kiver, 
etc.,  accompany  the  reports  of  1893,  1894,  1901,  and  1902.  Fifteen 
photographs  were  printed  in  the  report  for  1900. 

July  1,  1906,  balance  unexpended $15,294.94 

June  30,  1907,  amount  expended  during  flsoul  year,  for  maintenance 
of  improvement 3,455.88 

July  1.  1907,  balance  unexpended 11,839.06 

July  1,  1907,  outstanding  liabilities 560.16 

July  1,  1907,  balance  available 11,278.00 

(See  Appendix  W  4.) 

6.  Yazoo^  Tallahatchie^  Coldwater^  and  Big  Sunfiower  rivers^  and 
Tchula  Lake^  Mississippi. — ^These  improvements  were  consolidated  bv 
river  and  harbor  act  of  June  13,  1902.  The  same  kind  of  work  is 
required  in  all,  i.  e.,  the  removal  of  wi'ecks,  snags,  stumps^  tree  slid^, 
sunken  logs,  leaning  timber,  etc.,  for  maintenance  of  navigation. 

{a)  Yazoo  River, — Before  improvement  the  period  of  navigation 
was  limited  to  high  stages  on  which  steamboats  could  pass  the  wrecks 
of  gunboats,  steamers,  and  raft  sunk  during  the  civil  war.  The  chan- 
nel was  much  obstructed  also  by  snags,  stumps,  tree  slides,  leaning 
timber,  etc. 

The  project  entered  upon  March  3,  1873,  provided  $40,000  for  the 
removal  oi  nine  wrecks.  Subsequent  acts  or  Congress  provided  for 
continuing  the  improvement  and  for  maintenance.  There  is  no  prac- 
tical distinction  between  improvement  and  maintenance,  as  doods, 
sliding  and  caving^  banks,  and  the  rapid  OTowth  of  vegetation  along 
alluvial  streams  ox  this  kind  constantly  add  obstructions  and  render 
a  continuance  of  snagging  operations  necessary  in  the  interest  of  safe 
and  uninterrupted  navigation. 

The  total  expenditure  to  June  30,  1907  (including  $110.46  derived 
from  sales) ,  was  $349,100.51,  which  has  resulted  in  safe  and  uninter- 
rupted navigation  from  mouth  to  head  of  the  river  the  year  round 
for  more  than  twenty  years.  Steamboats  of  3^  feet  draxt  navigate 
the  river  at  mean  low  water  without  serious  difficulty. 

During  the  fiscal  year  ending  June  30,  1907,  snagging^  operations, 
etc.,  for  maintenance  extended  over  the  entire  river.  WorK  at  Jef- 
fersonville,  Ind.,  under  contract,  for  the  construction  of  a  new  steel 
snag  boat,  to  replace  the  John  R.  Meigs  (destroyed  in  1898),  was 
continued  during  the  year,  and  the  boat  is  about  50  per  cent  finished. 

The  range  between  nigh  and  low  water  at  Yazoo  City  is  40.8  feet. 

It  is  proposed  to  appfy  the  available  funds  to  continuing  work  for 
maintenance  of  the  improvement  and  completing  the  new  snag  boat. 
The  amount  will  be  sumcient  for  two  years'  operations. 
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July  1,  190C,  balance  iinexi>enae<l $82,904.79 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1007 36,  000. 00 

Amount  received  from  sales  of  property 84.50 

118,080.29 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  constructing  snag  boat ^17,297.73 

For  maintenance  of  improvement 8,081.61 

July  12,  1000,  transferred  to  Tallahatchie  Kiver 5,000.00 

30,079.34 

July  1,  1007,  balance  imexpende<l 88,009.05 

July  1,  1007.  outstanding  liabilities 735.40 

July  1,  1007,  balanc(^  available 87,274.  5r* 

July  1,  1007,  amount  <'<)vere<l  by  uncomplete<l  (contracts 27, 180. 12 

(b)  Tnllahatchic  atul  Coldwater  rivers, — Before  improvement  Tal- 
lahatchie River  was  navigable  to  Sharkey,  about  05  miles  above  its 
mouth,  for  six  months  of  the  year,  but  passage  was  difficult  and  dan- 
g(»rous  on  account  of  the  number  of  obstructions  in  the  channel  and 
along  the  banks,  and  the  wreck  of  the  ocean  steamship  Star  of  the 
UV.v/,  sunk  February,  18G3,  8  miles  above  the  mouth.  Above  Sharkey 
the  growth  of  leaning  timber  was  so  dense  and  the  channel  so 
obstructed  by  snags,  etc.,  that  that  part  of  the  stream  practically  was 
unnavigable.    The  same  conditions  continued  up  the  Coldwater  feivcr. 

The  project  entered  upon  March  3,  1870,  contemplated  removing 
obstructions  in  Tallahatchie  River  from  the  head  oi  Yazoo  River  to 
the  mouth  of  Coldwater  River  and  up  the  Coldwater  about  80  miles 
to  Yazoo  Pass.  Work  in  the  Coldwater  River  was  abandoned  in 
1881,  but  was  resumed  under  a  provision  of  the  river  and  harbor  act 
of  1905. 

The  amount  expended  to  June  30,  1907  (including  4  cents,  refund- 
ment of  overpayment),  was  $75,970.80,  and  the  worK  performed  per- 
mits steamboats  of  3  feet  draft  to  run  to  Sharkey  the  year  round  and 
into  Coldwater  River  at  moderately  high  stages. 

Marks,  on  Coldwater  River,  is  considered  the  present  head  of  navi- 
gation, and  boats  rarely  run  above  that  place. 

During  the  fiscal  year  ending  June  30,  1907,  work  for  the  removal 
of  obstructions  was  continued  down  Coldwater  River  from  Jamison 
IMace  to  its  mouth,  and  thence  down  Tallahatchie  River  to  Locopolia. 

Operations  for  maintenance  will  be  continued  with  the  available 
funds. 

July  1.  100<),  balance  luiexpendeil $1,105.19 

July  12.  HKXn  transferred  from  Yazoo  Uiver 5,00a00 

Amount  allotteil  from  appropriation  l)y  river  and  harbor  act  approved 

March  2.  1007 5»00a00 

11.  lORw  19 
June  ."V).  1007.  amount  exi>ended  during  fisoaO  year,  for  maintenance  of 

impn)vement 5,681. 


July  1,  1007,  balance  unexi)ended 5,528.24 

(c)  Tallahatchie  River  above  7nouth  of  Coldwater  River  to  Bates- 
vilie. — To  comply  with  requirements  of  river  and  harbor  acts  of  1880, 
1881,  and  1882,  a  total  expenditure  of  $10,000  was  made  to  dear  this 
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stretch  of  obstructing  trees,  stumps,  and  snags,  after  which  work 
was  discontinued  by  the  United  States.  Commerce  was  revived  in 
1904,  and,  after  the  worst  obstructions  had  been  removed  by  popular 
subscription,  about  2,100  tons  of  stave  and  spoke  billets  and  other 
freight,  valued  at  $100,000,  was  transported  by  steamboat. 

The  project  entered  upon  March  2.  1907,  contemplates  an  expendi- 
ture of  $2,000  a  year  for  a  series  or  years  to  put  the  river  in  such 
condition  that  boats  plying  the  lower  Tallahatdue  can  safely  run  to 
Batesville  for  five  to  seven  months  of  the  year.  Eventually  the  cost 
of  maintenance  will  be  reduced  to  $1,000  per  year. 

At  a  moderately  high  stage  in  May,  1907,  a  quarter  boat  was  moved 
to  Batesville,  where  active  operations  commenced,  and  at  the  cloee  of 
the  fiscal  year  had  been  carried  downstream  7  miles. 

Reports  on  examination  and  survey  are  printed  in  House  Dociunent 
No.  147,  Fifty-ninth  Congress,  first  session. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  $4, 000. 00 
June  *Mk  11)07.  amount  expended  during  fiscal  year,  for  maintenance  af 
improvement 865.37 

July  1.  lfK)7,  balance  unexijended 3,144.03 

July  1.  UK)7.  outstanding  liabilities 1,106.06 

.July  1,  1907,  balance  available 2,041.57 

(d)  Biff  Sunflower  River. — Before  improvement  this  stream  was 
navigable  about  six  months  of  the  year,  but  was  obstructed  by  snags, 
sunken  logs,  sand  bars,  and  shoals ;  navigation  was  impeded  by  lean- 
ing timber,  and  at  many  places  the  channel  was  so  choked  with 
obstructions  and  so  narrow  that  it  afforded  passage  for  the  smallest 
craft  only. 

The  project  entered  upon  March  3, 1879,  contemplated  the  removal 
of  obstructions  between  the  mouth  and  Clarksdale,  about  180  miles, 
and  the  building  of  inexpensive  pile  and  brush  wing  dams  to  scour 
depths  of  about  40  inches  at  the  bars.  Prior  to  the  ouilding  of  the 
Mississippi  River  levees,  and  since,  when  crevasses  in  the  levees 
occurred,  this  stream  carried  large  quantities  of  overflow  water  and 
its  section  was  increased  thereby.  In  this  enlarged  bed  the  normal 
river  at  low  stages  now  flows  between  secondary  banks  and,  as  a  rule, 
the  main  banks  are  not  overtopped  bv  floods,  except  near  the  mouth, 
where  the  flood  height  is  affected  hy  backwater  from  the  Mississippi. 

On  account  of  the  changed  conditions,  the  river  and  harbor  act  of 
March  2,  1907,  placed  the  upper  limit  of  improvement  at  tiie  mouth 
of  Hushpuckena  River,  about  30  miles  below  Clarksdale ;  authorized 
a  continuation  of  the  work  of  removing  obstructions  below  that  point, 
and  an  improvement  of  the  lower  section,  below  Baird,  about  87 
miles,  with  a  view  to  obtaining  a  navigable  depth  of  3  feet  by  means 
of  the  closure  of  outlets  and  more  extensive  contraction  works.  The 
estimates  of  cost  for  work  below  Baird  were  $75,000  for  the  necessary 
closing  dams,  about  $10,000  per  year  for  five  years  for  continuation 
of  the  open-river  work,  and  $5,0()0  per  year  thereafter. 

The  amount  exp«ended  to  June  30, 1907,  was  $101,637.44.  The  cut- 
ting of  leaning  timber,  removal  of  channel  otetructions,  and  the 
building  and  renewal  oi  winfi[  dams  at  the  bars  maintained  naviga- 
tion in  the  lower  100  miles  of  river,  and  enabled  boats  of  80  in^es 
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draft  to  run  to  Woodburn,  about  77  miles  above  the  mouth,  at  mean 
low  water.  Faisonia,  about  100  miles  above  the  mouth,  is  considered 
the  head  of  navigation. 

During  the  fiscal  year  ending  June  30,  1907,  operations  for  main- 
tenance continued  for  three  months  during  the  period  of  low  water, 
extended  over  various  stretches  between  the  mouth  and  a  point 
about  6  miles  above  Doddsville,  in  Sunflower  County,  but  were  not 
thorough  on  account  of  the  short  season  and  limited  plant  available 
for  work. 

It  is  proposed  to  apply  $75,000  of  the  available  funds  to  the  purpose 
of  closing  outlets  in  the  lower  30  miles  and  the  remainder  to  a  con- 
tinuance of  snagging  operations  and  the  building  and  repair  of  wing 
dams  where  required. 

Examination  and  survey  reports  are  printed  in  House  Document 
No.  667,  Fifty-ninth  Congress,  first  session. 

July  1,  1906,  balance  unexpended $4,913.16 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907_  100. 000. 00 

1(H,  913. 16 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3, 550.  60 

July  1,  1907,  balance  imexpended 101,362.56 

July  1,  1907,  outstanding  liabUities 1,  57a  49 

July  1,  1907,  balance  available 99.784.07 

(e)  Tchula  Lake, — This  is  an  arm  of  Yazoo  River,  about  60  miles 
long,  and  east  of  Honey  Island,  in  Holmes  County.  Before  im- 
provement it  was  obstructed  its  entire  length  by  a  network  of  snags, 
heavy  leaning  timber,  and  a  thick  growth  of  brush  along  both 
banks. 

The  project  adopted  March  3,  1881,  contemplated  removal  of  the 
obstructions  to  prolong  the  navigable  period  and  to  permit  light- 
draft  steamboats  to  pass  through  tne  lake  earlier  in  the  cotton  season. 

The  amount  expended  to  June  30,  1907,  was  $28,709.35.  The  work 
was  practically  completed  and  the  stream  put  in  safe  navigable  con- 
dition in  1895  at  an  expenditure  of  $21,000.  Since  1902  $7,709.35 
has  been  expended  for  maintenance. 

The  available  funds  will  be  applied  to  continuing  work  for 
maintenance. 

July  1,  1906.  balance  unexpended $3,951.92 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 

March  2,  1907 .. 4.000.00 

7. 951. 92 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 
improvement 3,601.27 

July  1,  1907,  balance  unexi>ended 4,290.65 

The  chief  shipments  out  of  Yazoo  River  and  tributaries  are  cotton, 
cotton  seed,  staves,  timber,  et<j.,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  The  commerce  of  sixteen  years 
ranges  between  102,098  and  544,503  tons  annually,  with  values*^  esti- 
mated at  $2,840,000  to  $9,198,000,  the  average  being  231,528  tms, 
valued  at  $5,498,500. 
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Freight  rates  on  cotton  by  boat  are  about  50  per  cent  less  than  by 
rail ;  on  cotton  seed  about  33 J  per  cent  less.  Live-stock  shipments  by 
boat  cost  about  one-third  of  the  railroad  rates,  and  grain,  flour, 
meal,  and  provisions  shipped  by  boat  cost  about  50  per  cent  less 
than  by  rail.  To  inland  pomts  the  railroad  rates  are  largely  in  excess 
of  boat  rates  for  the  same  distance.  Large  quantities  of  timber  are 
rafted  which  could  not  be  reached  by  rail. 

A  resume  of  the  work  performed  in  Yazoo,  Tallahatchie,  and  Big 
Sunflower  rivers  is  given  in  the  Report  of  the  Chief  of  Engineers 
for  1896,  pages  1613,  1626,  and  1630.  Subsecjuent  annual  reports 
of  the  district  officers  give  each  year's  operations  only.  A  resume 
of  work  in  Coldw^ater  Kiver  is  given  in  tne  Report  of  the  Chief  of 
Engineers  for  1885,  page  1518. 

An^  index  to  reports  of  examinations  and  surveys  was  published 
in  the  Report  of  the  Chief  of  Engineers  for  1904,  page  397.  Re- 
ports of  examinations  of  Tallahatcnie  River  above  mouth  of  Cold- 
water  to  Batesville,  and  of  Big  Sunflower  River,  made  in  1905,  were 
printed  in  House  Documents  Nos.  147  and  667,  Fifty-ninth  Congress, 
first  session. 

CONSOLIDATE!). 

July  1,  190(5,  balance  unexpended JF92.875.0C 

Amount  received  from  sales 84.50 

Amount  appropriated  by  river  and  harlwr  a<-»  approve<l  March  2, 1007_  149. 000.  00 

241,959.56 
June  .30,  1907.  amount  expended  during  fiscal  year : 

For  constructing  snag  boat $17,  297.  7.3 

For  maintenance  of  improvement 22.380.80 

39, 62a  53 

July  1,  1907,  balance  unexpended 202,331.03 

July  1.  1907,  outstanding  liabilities 3,410.95 

July  1,  1907,  balance  available 198,914.08 

July  1,  1907,  amount  covered  by  uncompleted  contracts 27. 189. 12 

(See  Appendix  W  5.) 

IMPROVEMENT  OF  ARKANSAS  RIVER  AND  OF  CERTAIN  RIVERS  IN 

ARKANSAS  AND  MISSOURI. 

This  district  was  in  the  charge  of  Maj.  Graham  D.  Fitch,  Corps  of 
Engineers,  to  July  24,  1906,  and  in  the  temporary  charge  of  Capt. 
W.  D.  Connor,  Corps  of  Engineers,  since  that  date.  Division  engi- 
neer, Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  to  July  16, 
1906,  and  Col.  E.  H.  Ruffner,  Corps  of  Engineers,  since  that  date. 

L  Arkansas  River^  Arkansas. — in  its  original  condition  the  channel 
of  the  river  was  greatly  obstructed  by  shifting  sand  bars  and  numer- 
ous snags  in  its  lower  reaches,  and  by  gravel  and  rock  shoals  and 
some  snags  in  its  upper  reaches.  Navigation  was  difficult  and  uncer- 
tain at  medium  and  low  stages,  and  during  periods  of  extreme  low 
water  was  impossible. 

Prior  to  act  of  Congress  approved  June  13,  1902,  the  work  on 
this  river  was  carried  on  imder  two  general  projects — one  entitled 
"  Removing  olwtructions  in  Arkansas  Kiver,  Arkansas  and  Kansas," 
the  other  "Improving  Arkansas  River,  Arkansas." 
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The  original  project  for  '*  Removing  obstructions  in  Arkansas 
River,  Arkansas  and  Kansas  "  (act  July  3, 1832) ,  was  to  remove  snags 
and  wrecks.  Subsequently  this  project  was  enlarged  to  include  re- 
moving bars  by  wing  dams,  and  many  of  the  appropriations  were 
made  for  this  work  in  combination  with  other  rivers.  By  act  of 
March  3,  1879,  Congress  adopted  an  additional  project — that  of 
improving  the  river  between  Fort  Smith,  Ark.,  and  Wichita,  Kans., 
by  removmg  the  snags  and  rocks  and  constructing  dams  at  some  of 
the  worst  shoals.  Later  these  projects  were  merged  into  one,  making 
the  project  extend  from  the  mouth  of  the  river  to  Wichita.  Under 
these  projects  there  was  expended  to  June  30,  1902,  $908,256.81. 

The  original  projects  for  '•  Improving  Arkansas  River,  Arkansas,'" 
were  local  and  had  in  view  the  permanent  improvement  of  the  river  at 
Fort  Smith,  Van  Buren,  Dardanelle,  and  Pine  Bluff.  By  act  of 
August  11,  1888,  Congress  adopted  a  general  project,  namely,  ''That 
the  Secretary  of  AVar  shall  expend  the  appropriation  under  this  head 
with  reference  to  the  final  improvement  of  this  river  as  contemplated 
in  the  Rej)ort  of  the  Chief  ot  Engineers  for  the  year  ending  July  1, 
1885,  and  as  authorize'd  in  the  act  for  the  improvement  of  rivers  and 
harbors  approved  August  5,  188G,  and  in  House  Executive  Document 
No.  90,  Forty-ninth  Congress,  first  session,  said  methods  to  be  applied 
as  the  Secretary  of  War  may  direct  at  such  points  between  Wichita, 
Kans.,  and  the  navigable  mouth  of  the  Arkansas  River  at  its  junction 
with  the  Mississippi  River,  as  he  may  deem  for  the  best  interest  of 
commerce."  The  "  said  methods '"  referred  to  in  the  act  were  "  to 
remove  rock  and  gravel  reefs  by  blasting  and  dredging,  to  contract 
the  channel  by  dikes  and  dams,  permeable  or  solid,  of  such  construc- 
tion as  the  local  conditions  require,  and  to  hold  the  channel  so 
obtained  by  revetment  where  necessary.''  The  improvement  author- 
ized by  the  act  covers  771  miles,  while  estimates  have  been  rendered 
for  708  miles,  thus  making  the  estimated  cost  of  the  improvement 
under  this  project  indefinite.  Act  of  August  18,  1894,  authorized  the 
operation  of  snag  boats  under  this  head  in  addition  to  similar  opera- 
tions under  the  project  "  Removing  obstructions  in  Arkansas  River, 
Arkansas  and  Kansas."  To  the  close  of  the  fiscal  year  ending  June 
30,  1902,  there  had  been  expended  under  the-  general  project  for 
improving  Arkansas  River,  Arkansas,  $903,311.93  for  original  con- 
struction, $314,119.14  for  maintenance,  and  $03,397.32  for  operating 
snag  boats,  making  the  total  amount  $1,280,828.39. 

Act  of  Congress  approved  June  13,  1902,  merged  these  two  general 
projects  into  one,  which  makes  the  existing  project  in  substance: 
"  The  improvement  of  the  river  from  its  mouth  to  the  head  of  naviga- 
tion by  snagging  operations,  by  dredging  operations,  and  by  con- 
traction works,  holding  the  improved  channel  by  revetment  where 
necessarj."    No  definite  estimate  of  cost  can  be  given. 

The  river  and  harbor  act  of  March  2, 1907,  made  available  for  main- 
tenance of  this  improvement  amounts  previously  appropriated  for 
work  in  vicinity  of  Red  fork  levi^e  or  set  aj)art  Jor  aredging.  The 
act  provided  also  for  an  examination  of  the  river  to  Muskogee,  Ind.  T., 
by  a  Board  of  Engineers,  with  a  view  to  devising  a  plan  for  further 
improvement,  and  made  a  conditional  appropriation  tor  work  at  Pine 
Bluff,  if  deemed  by  the  Board  to  be  necessarv  in  the  interest  of  navi- 
gation. Funds  from  this  appropriation  will  be  applied  to  work  in 
pursuance  of  the  Board's  recommendation. 
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To  June  30,  1907,  there  had  been  expended  under  the  consolidated 
project  $135,472.12,  of  which  $100,378.07  was  for  operating  snag 
boats,  $8,624.05  for  operating  a  hydraulic  dredge,  and  $20,470  for 
maintaining  works  of  pennanent  improvement.  The  total  expendi- 
ture under  all  projects  to  June  30,  1907,  is  $2,384,557.32,  of  which 
$1,138,032.20  is  for  operating  snag  boats,  $8,624.05  for  operating 
hydraulic  dredge,  $903,311.93  for  original  construction  of  works  of 
permanent  improvement,  and  $334,589.14  for  maintenance  of  those 
works. 

The  works  erected  for  the  permanent  improvement  of  the  stream 
were  of  no  material  benefit  to  navigation,  they  having  been  built  in 
disconnected  reaches.  The  snaggmg  operations,  which  must  be 
repeated  each  year,  give  immediate  relief,  but  the  benefits  derived 
from  them  are  in  a  large  measure  lost  during  the  high-water  seasons 
following  the  periods  when  the  work  is  done.  This  is  due  to  the 
continual  caving  of  the  banks  and  the  consequent  shifting  of  the 
channels. 

Fort  Gibson,  on  Grand  River,  2  miles  above  its  mouth  and  4G3  miles 
from  the  mouth  of  the  Arkansas  River,  is  the  head  of  steamboat  navi- 
gation. The  duration  of  the  navigable  periods  of  the  river  varies 
greatly  in  different  years.  Occasionally  there  are  periods  of  very  low 
water,  when  navigation  will  l)e  suspended  throughout  the  length  of 
river,  and  then  there  will  \ye  times  when  it  is  possible  to  mamtain 
3-foot  na\ngation  through  to  Fort  Gibson  all  the  year.  The  naviga- 
tion periods  are  of  about  the  following  averages: 


Months  a 
year  for 4- 
loot  dnift. 


Months  a 
vearfor2- 
loot  draft 


Mouth  to  Swan  Lake  (80  miles) 5;  10 

Mouth  to  Little  Rock  (174mile8) 5  i  9h 

Mouth  to  Grand  River  (461  miles) 4  8 


The  range  between  extreme  high  water  and  extreme  low  water  at 
Fort  Smith,  Ark.,  is  35.5  feet ;  at  Little  Rock,  Ark.,  28.5  feet,  and  at 
the  mouth  of  the  river  where  the  stages  are  controlled  by  those  of  the 
Mississippi  the  extreme  range  is  53.7  feet. 

The  operations  of  this  fiscal  year  consisted  of  operating  the  snag 
boats  QuapaWj  Arkansas,  and  C,  B,  Reese  and  the  hydraulic  dredge 
Gamma,  By  the  operations  of  the  snag  boats  904  snags  were  removed 
from  the  channel,  7,895  trees  cut  on  caving  banks,  and  5  drifts  broken 
up  between  Poverty  Point  (8  miles  above  the  mouth  of  the  river)  and 
Little  Rock  (174  miles  above  the  mouth  of  the  river).  By  the  opera- 
tions of  the  dredge  Gamma  shoal  crossings  at  Bickers  bend  (56  miles 
above  the  mouth),  Hannaberry  (68  miles  above  the  mouth),  Pleasants 
(73  miles  above  the  mouth),  ana  Robroy  (99  miles  above  the  mouth) 
were  deepened.  The  dredge  is  working  at  Swan  Lake  (80  miles  above 
the  moutn)  at  the  close  of  the  year.  Hydraulic  dredging  is  new  work 
for  this  river,  and  the  work  done  this  year  was  experimental.  It  has 
not  yet  been  carried  on  long  enough  to  warrant  one  to  make  any  defi- 
nite statements  as  to  its  worth  to  navigation  interests. 

The  river  was  at  comparatively  good  boating  stage  all  the  year. 

Of  the  balance  available  July  1,  1907,  it  is  proposed  to  expend 
$58,048.83  in  operating  snag  Boats  and  $29,173.40  in  continuing 
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hydraulic  dredging  at  such  times  as  the  Mississippi  River  Commis- 
sion can  spare  a  dredge  for  use  in  this  river. 

Information  as  to  the  effect  of  the  improvement  on  freight  rates  is 
meager,  but  indicates  that  a  material  reduction  has  resulted. 

Commercial  statiHt'ws,  year  cndiny  May  3J. 


Year. 

1894 

1896 

1896 

1897 

1898 

1899 

1900 - 

Tons,         ValiK'.      i  Yt'ar.  i    Tonfi.         Value. 


63.563  82,846,395  11901 71,998  $2,622,797 

50,498  1  2,380.4J0  ,  1902 40,667;  1,680,297 

54.261'  2,408.720  I  190;< 86,068  |  2,880,020 

66.077  1,657,218  !  1904 92.041  i  2,078,898 

58,578  i  l.r?.>6.756   190.') 86,488  1,686,900 

68.057  2,470,131  |  1906 108,214  {  1,512,719 

75,(k)4  2,078,910   1«.H>7 104,508  |  2,192,581 


The  commerce  was  made  up  of  phmtation  products  and  supplies, 
cooperage  stuffs,  and  saw  logs,  the  latter  making  54  per  cent  of  it. 

Keference  to  the  principal  examinations  and  surveys  is  given  on 

page  401  of  the  Annual  Tieport  for  1904. 

July  1,  IIXXJ,  balanco  unoxpomlod $88,024.23 

Amount  appropriatiHl  l)y  river  and  harlmr  act  approv^Hl  March  2, 

11)07 35,000.00 

Receipts  from  sales. -23.70 

123, 047.  a3 
June  .'W,  11X)7.  amount  exi>ende<l  dnrinj:  fi.^cal  year,  for  inaintenan<M* 

of  improvement 2(1,29G.G8 


July  1,  11K)7.  balanctMinexiH'nd<Ml.   OG, 751.24* 

July  1,  1007,  outstanding  lia!>ilities_ 0,529.02 


July  1,  1007,  balance  available 87,222.23 

(See  Appendix  X  1.) 

2.  White  Rioei\  Arkansas, — In  its  original  condition  this  river  was 
much  choked  by  logs,  snags,  and  drift  in  its  lower  reaches,  and  in  its 
upper  reaches — i.  e.,  above  Jacksonport — by  gravel  shoals,  bowlders, 
and  some  snags. 

The  original  project  (act  of  March  8,  1871)  was  to  remove  snags 
and  similar  obstructions,  the  work  being  combined  with  similar  woric 
on  Black  and  Little  Red  rivei-s.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsyth,  Mo.,  the  project  being  to  remove  siiags  and 
bowldei-s  and  to  contract  the  water  width  at  shoals.  During  the 
period  1878-1884  the  snagging  ojK»rations  on  the  lower  river  were  in 
connection  with  similar  work  on  St.  Francis  River,  while  the  improve- 
ment above  Jacksonport  was  under  appropriations  confined  to  that 
portion  of  the  stream.  The  act  of  July  5,  1884,  was  the  iii'st  inde- 
pendent appropriation  for  the  river  as  a  whole.  It  readopted  and 
consolidated  into  one  the  separate  projects  and  provided  for  a  survey 
with  a  view  to  the  i)ermanent  improvement  of  the  river  from  Fonyth, 
Mo.,  to  the  mouth.  The  project  of  1888  (Annual  Report  of  the  Cnier 
of  Engineers  for  1888,  p.  140G)  was  to  deepen  the  water  on  shoals  by 
contracting  the  channel,  and  to  remove  rock,  l>owklers,  and  snags 
from  the  channel,  the  object  being  to  obtain  a  channel  5  feet  deep  at 
low  water  from  the  mouth  to  Newport  and  2  feet  deep  th^ce  to 
BuiFalo  shoals,  at  an  estimated  cost  of  $105,815,  with  an  additional 
amount  of  $8,000  a  year  for  two  or  three  years  for  snagging.  For 
reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
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1891,  page  2049,  the  estimates  were  inadequate  to  accomplish  the 
object.  The  act  of  July  13,  1892,  appropriated  $53,815  to  complete 
the  project,  and  an  additional  sum  of  $21,185  to  be  expended  "  in  the 
discretion  of  the  Secretary  of  War."  These  funds  and  those  appro- 
priated since  have  been  expended  on  the  lines  of  the  project  of  1888, 
with  the  addition  of  dredging  on  the  shoals.  The  act  of  March  3, 
1899,  adopted  a  lock-and-dam  project  for  the  improvement  of  this 
river  above  Batesville,  thus  reducing  the  scope  of  the  former  project 
to  improving  the  river  from  the  mouth  to  Batesville  by  contracting 
the  channel,  by  removing  rocks,  bowlders,  and  snags,  and  by  drevlging, 
the  expenditures  to  be  made  in  the  discretion  of  the  Secretary  of  War. 

The  river  and  harbor  act  of  March  2,  1907,  directed  an  examination 
of  the  river  at  Augusta  Narrows  to  be  made  by  a  Board  of  Engineers, 
and  provided  funds  conditionally  for  work  at  said  locality,  if  deimied 
by  the  Board  to  be  in  the  interest  of  navigation.  Funcls  from  this 
appropriation  will  be  applied  to  work  in  pursuance  of  the  Board's 
recommendation. 

It  is  not  practicable  to  state  the  expenditures  on  this  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the  sep- 
arate appropriations  for  the  whole  river,  or  for  reaches  of  it,  to  the 
close  oT  the  fiscal  vear  ending  June  30,  1907,  there  had  been  expended 
$420,98f>.35.  Of  'this  amount  $4,000  was  allotted  to  Cache  River, 
$11,0()1.4()  was  spent  on  special  works  at  Batesville,  $166,000  was  on 
projects  prior  to  that  of  1888,  $108,815  was  for  original  construction 
under  the  project  of  1888,  and  $139,795.05  on  maintenance  of  works 
and  on  snagging  and  dredging,  and  $314.84  on  prevention  of  cut-off 
near  Augusta,  Ark. 

In  a  few  instances  the  contraction  works  above  Jacksonport  gave  a 
slight  increase  in  channel  depth,  but,  on  the  whole,  there  was  not 
enough  improvement  in  the  channel  to  be  of  any  material  benefit  to 
navigation ;  the  dredging  between  Jacksonport  and  Batesville  in  fiscal 
year  1898  made  a  channel  3  feet  deep  during  one  low- water  season, 
but  the  dredging  has  not  been  continued,  no  plant  being  available; 
the  snagging  operations  make  the  natural  depths  of  the  stream  avail- 
able during  the  low-water  season  in  which  the  snagging  is  done.  The 
winter  and  the  spring  floods  following  bring  other  obstructions  into 
the  stream ;  hence  snagging  operations  are  needed  every  year. 

Forsyth,  Mo.  (505  miles  above  the  mo\ith),  is  the  head  of  steam- 
boat navigation.  From  its  mouth  to  Jacksonport,  264  miles,  the 
river  is  generally  spoken  of  as  being  navigable  at  anv  time  for  boats 
.  of  not  over  3-foot  draft.  Between  Jacksonport  and  fiatesville,  where 
Lock  No.  1  of  the  upper  White  River  improvement  is  located,  the 
low-water  channel  depths  are  approximately  16  inches. 

The  range  between  extreme  nigh  water  and  extreme  low  water 
below  Dam  No.  1  at  Batesville  is  35.5  feet;  at  Jackson poi-t,  34.4  feet; 
at  Clarendon,  32.5  feet,  and  at  the  mouth  of  the  river  53.7  feet. 

On  page  1668  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896  there  is  given  the  location  of  all  the  principal  works  built  for  the 
improvement  of  this  river.  Repoi-t  of  survey  from  Foi'syth,  Mo., 
to  the  mouth,  with  plans  for  improvement,  is  given  in  the  Aimual 
Report  of  the  Chief  of  Engineers  for  1888,  page  1406. 

The  operations  this  fiscal  year  were  confined  to  operatmg  the  snag 
boat  Quapaw  between  Poverty  Point  (8  miles  above  the  mouth  of  tlie 
river)  and  Batesville  (301  miles  above  the  mouth  of  the  river).    By 
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these  operations  207  snags  were  removed  from  the  channel,  5^52 
cut  on  caving  banks,  and  2  drifts  broken  up. 
The  river  was  at  fine  boating  stage  all  the  year. 

Commercial  Mtatifttics,  pear  ending  May  SI. 


Year. 


1895 

ifm 

1897 
1898 
1899 
1900 
1901 


Tons. 


Value. 


Year. 


73,7.t9 
74,882 
73,9«;2 
102,337 
117.891 
134.  r.% 
148.574 


82,494.377 
2, 05*>.  991 
2. 435, 814 
1.415,013 
1.619,351 
2,244.222 
1.700.365 


1902 
1903 
19(H 
1905 
190f) 
1907 


184,066 
140.018 
193.496 
134.588 
100.063 
127,812 


I 


Value. 


$1,242,488 
882,226 
1.021,778 
770,680 
766. 1» 
880,660 


Thirtj^-throe  per  cent  of  the  tonnage  reported  this  fiscal  year  was 
rafted  saw  logs  and  railway  ties  floated  with  the  current.  Lumber- 
ing and  kindred  inchistries  also  make  up  the  bulk  of  the  steamboat 
commerce,  full  report  of  which  was  not  received. 

Information  as  to  the  effect  of  the  improvement  on  freight  rates  is 
meager,  but  indicates  that  a  material  reduction  has  resulted. 

.July  1,  100*;.  balnnco  iinoxpemUHl $2,882.42 

Amount  appropriatt»(l  by  river  and  liar!»or  act  approvtHl  March  2. 1907_  30,000.00 
Ke<*eipts  from  Kal<^    _    12.10 


.Tunc  'MK  10()7.  amount  oxpondod  dnrin^r  n>«al  yoar.  for  maintenan<v  of 


32. 804.  52 


imi»rovoniont 


3, 053.  77 


July  1.  1JH)7.  Iialant'o  uncxpendtMl., 
July  1,  UK)7.  outstan4linj:  liabiHtios 

July  1.   11)07,  halanct'  available 


2a  wo.  75 

910.^91 


28,02a  84 


(See  Appendix  X  2.) 

J,  Upper  White  Rire)\  Arkansas, — Earlier  works  on  this  portion  of 
White  River  were  made  under  appropriations  for  improving  White 
River,  Arkansas,  and  have  Ihhmi  fully  reported  upon  under  that  head. 

l^he  original  condition  of  the  river  and  previous  projects  for  its 
improvement  are  also  reported  there. 

The  existing  ])r()ject,  adoi)ted  March  3,  189J),  is  based  on  a  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  11)9*2,  and  is  to  provide  slack-water  navigation  from  Batesville, 
Ai-k.,  to  Buffalo  shoals,  80  miles,  by  10  fixed  dams  with  concrete 
locks.  The  locks  are  to  Ix;  175  feet  l)etween  lioUow  quoins  and  86  feet 
wide,  with  a  denth  of  about  4  feet  on  the  lower  miter  sills.  The  esti- 
mated cost  is  tliere  given  as  $1,000,000  for  the  10  locks  and  dams. 

A  Board  of  Engineers  appointed  pursuant  to  requirement  of  the 
river  and  harl)or  act  of  March  3,  1905,  to  consider  this  project,  has 
submitted  its  report,  and  reference  thereto  will  be  found  on  page  460 
of  the  report  for  190G.  The  district  offic*er  is  of  the  opinion  that  the 
total  cost  of  I^)ck  and  Dam  No.  3  will  l)e  $233,500,  and  states  that 
$73,500  will  l)e  required  to  complete  it. 

To  the  close  of  the  fiscal  year  ending  June  30,  1907,  there  had  been 
exi>ended  on  this  work  $7*32,612.86.  Two  locks  and  dams,  Noa  1 
and  2,  have  been  completed  and  placed  under  the  indefinite  appropri- 
ation ^^  Operating  ana  care  of  canals  and  other  works  of  mLYiffiticKL^ 


BIVEB  AND   HAB60B   IMPROVEMENTS. 


479 


The  walls  and  upper  ffuide  cribs  of  Lock  No.  3  and  the  abutment  for 
Dam  No.  3  have  been  Duilt.  About  85  per  cent  of  the  timber  needed 
for  the  construction  of  Dam  No.  3  is  on  the  ground,  and  excavation 
for  the  dam  has  been  commenced. 

Forsjrth,  Mo.,  204  miles  above  Batesville,  is  the  head  of  steamboat 
navigation.  The  channel  depths  over  the  shoals  in  the  unimproved 
part  of  the  river  are  small,  being  only  8  to  10  inches  during  lowest 
waters.  The  range  between  high  and  low  water  at  Buffalo  City,  the 
head  of  this  project,  is  about  45  feet.  Below  Dam  No.  1,  at  Bates- 
ville, this  range  is  35.5  feet. 

Commercial  statistics,  year  ending  May  31, 


Year. 

£ 

1899 

1900 

1901 

1902 

1903 


Tons. 

Value. 

9,069 
39,253 
23,622 
27,472 
16,315 

1 

$648,336  , 

1,260,716  ' 

639,855 

768,040 

73-7,080  1 

1 

Year. 


1904 

iya5 

1906 
1907 


Tons. 


15,656 
12,496 
11,188 
14,235 


I 


Value. 


963,942 
42,786 
61,819 
a5,166 


The  only  boats  reported  as  having  navigated  this  river  this  fiscal 
year  were  the  steamboat  Liberty  and  the  gasoline  boat  Angeline.  The 
former  boat  made  one  trip  with  a  cargo  of  shoes  from  St.  Louis,  Mo., 
for  AVliite  River  points,  delivering  a  part  of  the  cargo  at  Batesville; 
the  latter  boat  was  engaged  in  barging  wheel  stock  and  cooperage 
stuffs  to  Batesville.  Eighty-five  per  cent  of  the  commerce  reported 
was  rafted  railway  ties,  logs,  and  cedar.  Batesville  parties  have 
purchased  a  steamboat  and  intend  oj^erating  a  barge  line  between 
Batesville  and  points  above. 

.July  1,  100(),  balance  unexiieiuled $55,800.22 

Amount  appropriated  by  river  and  harbor  act  approved  March 2, 1907.     73, 500. 00 
Receipts  from  sales 1.84 

,   120,392.0(5 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      48,503.08 

July  1,  1907,  balance  unexpendeil 80,888.98 

July  1,  1907,  outstanding  liabilities 16,500.65 

July  1,  1907,  balance  available (U,  289.33 

July  1,  1907,  amount  covered  by  uncompleted  contracts 12, 366. 65 

(See  Appendix  X  3.) 

4-  Operating  and  care  of  Locks  and  Dams  Nos,  1  and  2^  upper 
White  River,  Arkansas. — ^Tnese  locks  and  dams  were  built  from  funds 
derived  from  appropriations  for  improving  upper  AVhite  River, 
Arkansas.  The  available  length  of  the  locks  is  147  feet,  available 
width  is  35  feet,  and  depth  over  the  miter  sills  at  normal  pool  levels 
is  5  feet.  Lock  and  Dam  No.  1  was  olaced  under  this  appropriation 
on  January  16, 1904 ;  Lock  and  Dam  No.  2,  on  February  16, 1905.^ 

The  high-water  mark  of  May,  1898  (before  the  dams  were  built). 
is  22  feet  above  the  crest  of  Dam  No.  1  and  18.4  feet  above  the  crest  or 
Dam  No.  2.  The  highest  stages  reached  by  the  river  since  the  dams 
have  been  completed  were  20  feet  above  the  crest  of  Dam  No.  1  and 
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18.2  feet  above  the  crest  of  Dam  No.  2.  on  May  8,  1907.  The  lowest 
stages  this  fiscal  year  were  0.8  foot  aoove  the  crest  of  Dam  Xo.  1, 
August  8,  1906,  and  0.9  foot  above  the  crest  of  Dam  No.  2,  November 
16,  1906. 

The  expenditures  this  fiscal  year  were  for  ordinary  operating 
expenses  of  the  locks,  for  repairs  of  high-water  damages  done  by  the 
high  water  in  March  of  last  fiscal  year  and  in  May  of  this  fiscal  year, 
for  the  construction  of  four  barges,  and  the  partial  construction  of 
quarter  boat.  The  damage  done  by  the  high  water  in  May  of  this 
fiscal  year  has  been  only  partially  repaired,  and  the  quarter  boat  is 
not  yet  completed,  because  of  delay  in  receiving  lumber. 

The  total  amount  expended  under  this  head  to  June  30,  1907,  is 
$71,601.89,  of  which  $26,842.23  was  expended  this  fiscal  year. 


Commercial  statifttics. 

year  en 

ding  May  SI, 

Lock  No.  1. 

Ixx'k  No.  2. 

Open 
river. 

Lock- 
aRCS. 

Powered 
boats. 

House 

boats 

and  other 

craft. 

Freights. 

Lock- 
ages. 

Hoiine 
Powered      boats 
boat**,     and  other 
craft. 

Freights. 

Freighto 
that  did 
not  pan 
thronsrh 
a  lock. 

1904 

1906 

1906 

1907 

Xumber. 

'•115 

244 

246 

191 

Numbfr. 
4 

Number. 
6 

H,320 

Xttmber. 

Number. 

Number. 

Tim9. 

Tbn*. 
7,835 
6.000 
2.496 
1,»8 

1 
9 
8 

136 
9R 

8.771 
7.30« 
(1.798 

beo 

183 
203 

1 

10 
H6 

2 
48 

82 

4.168 
8,692 
9,481 

"  Four  months. 


*•  Three  and  one-half  months. 


(See  Appendix  X  4.) 


5.  Cache  Rivei%  Ark'ansas. — In  its  original  condition  this  river  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  original  i)roject,  adopted  by  act  of  August  11,  1888,  was  to 
remove  logs,  snags,  and  overhanging  timlwr  from  the  mouth  to  River- 
side (102  miles).     The  amount  expended  on  this  project  was  $9,000. 

Acts  of  August  18,  1894,  and  June  3,  1896,  each  authorized  the 
Secretary  of  War  to  exj^end  $2,000  of  the  AAliite  River  appropriation 
on  this  stream.  These  funds  were  expended  in  snagging  operations 
from  the  mouth  of  the  river  to  James  Ferry,  79  miles,  in  accordance 
with  a  project  adopted  in  1888.  Acts  of  March  3,  1899,  and  June  13, 
1902,  made  independent  appropriations  for  this  stream.  These  were 
expended  in  snagging  operations  between  the  mouth  of  the  river  and 
James  Ferry  along  tne  lines  of  the  1888  project,  under  which  there 
has  been  expended  $9,000  to  June  80,  1907,  the  entire  expenditure 
being  for  maintenance  of  channel.  The  operations  prior  to  fiscal 
year  1904  were  of  material  benefit  to  commerce*,  by  lengthening  the 
navigable  period  and  rendering  the  natural  depths  of  the  stream  avail- 
able for  navigation  purposes.  The  small  amount  of  work  done  in 
fiscal  year  1906  was  not  sufficient  to  restore  the  river  to  the  condition 
that  existed  when  work  ceased  in  the  autumn  of  1902.  Nothing  was 
done  this  fiscal  year,  and  the  river  is  again  badly  choked  with  drift 
and  fallen  timber. 

Gray's  bridge,  95  miles  above  the  mouth  of  the  river,  is  conaido^ 
the  head  of  steamboat  navigation,  but  the  river  is  not  navigable  to 
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that  point  all  the  year,  the  ruling  depth  in  the  channels  over  the 
shoals  throughout  the  river  being  only  8  to  10  inches  during  lowest 
water.  During  high-water  seasons  rafts  are  run  from  100  or  more 
miles  above  Gray's  bridge.  In  the  vicinity  of  James  Ferry  (79  miles 
above  the  mouth  of  the  river  and  the  upper  limit  of  snagging  opera- 
tions now)  the  range  between  high  and  low  water  is  about  15  feet. 
Because  of  backwater  from  T\Tiite  River  this  range  is  increased  to  24 
feet  at  Rock  Island  Railway  bridge  and  to  32  feet  at  the  mouth  of 
the  river. 

Reports  of  the  more  recent  preliminary  examinations  of  this  river 
are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
page  1547,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  page  2037. 

Commercial  atatisticSj  year  ending  May  31. 


Year. 


1895 
1896 
1897 
1898 
1899 
1900 
1901 


Tons. 

Value. 

12,603 

125,494 

20, 748 

62,483 

34,990 

108,460 

10, 193 

36,635 

7,667 

52,936 

11,215 

29,961 

10,374 

30,100 

Year. 


1902 
1903 
1904 
1905 
1906 
1907 


15,676 
16,843 
15,865 
11.660 
10,942 
13,050 


Value. 


$40,801 
109,681 
49,601 
29,860 
81,777 
89,226 


The  tonnage  reported  for  this  fiscal  year  was  made  up  entirely  of 
rafted  saw  logs  and  railway  ties  floated  with  the  current. 

The  bahuice  available  July  1,  1907,  will  be  expended  in  snagging 
operations  below  James  Ferry. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  $2, 000.  00 
.July  1,   1JK)7.  balance  unexi)endcHl 2,000.00 

(See  Appendix  X  5.) 

6*.  Black  and  Cu7Tent  rivers^  Arkansas  and  Missouri. — Prior  to 
fiscal  year  1905  the  work  on  these  rivers  was  provided  for  under 
separate  appropriation  titles.  The  works  were  consolidated  by  river 
and  harbor  act  of  March  3,  1905. 

(a)  Black  Hirer. — In  its  original  condition  this  river  below  the 
mouth  of  Current  River  had,  at  ordinary  low  water,  a  controlling 
depth  of  2  to  2^  feet  on  the  shoals,  but  this  was  not  available  on 
account  of  snags  and  similar  obstructions.  Above  the  mouth  of  Cur- 
rent River  navigation  was  practically  impossible  at  ordinary  low 
stages,  and  no  rafting  was  possible  above  the  Arkansas  and  Missouri 
State  line. 

The  original  project,  adopted  by  act  of  June  14, 1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  win^  dams,  and 
closing  some  of  the  most  troublesome  sloughs.  The  estimated  cost 
was  $80,800.  The  only  modification  of  the  project  has  been  that  of 
changing  the  estimate  to  $8,000  a  year  for  maintenance.  The  district 
officer  recommends  that  this  be  increased  to  $15,000. 

To  June  30,  1907,  there  had  been  expended  on  this  work  $154,- 
394.35. 

Poplar  Bluif ,  Mo.,  239  miles  above  the  mouth  of  the  river,  is  the  head 
of  navigation.     All-the-year  navigation  has  been  made  possible  to  this 
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place  for  boats  of  not  over  18  inches  draft.  Boats  of  not  over  2^  feet 
draft  can  navigate  this  river  IhjIovv  the  month  of  Current  River,  116 
miles,  during  the  lowest  waters,  and  tliis  poilion  of  the  river  is  gener- 
allv  spoken  of  as  l:)eing  navigable  for  3-foot  boats  at  any  time. 

The  range  between  high  and  low  water  at  Poplar  Bluff  is  19  feet. 
This  difference  decreases  Ix^low  Poplar  Bluff,  ana  in  the  flat  lands  to 
the  southward  it  averages  about  half  of  this,  being  8.5  feet  at  Coming 
bridge,  70  miles  below  Poplar  Bluff.  After  passnig  to  below  head  of 
Little  River  the  difference  between  high  and  low  waters  increases, 
and  at  Pocahontas,  129  miles  below  Poplar  Bluff,  the  difference  is  26.5 
feet,  and  at  the  mouth  of  the  river  it  is  34.4  feet. 

The  operations  this  fiscal  year  have  been  confined  to  the  usual  snag- 
ging operations,  the  snag  boat  Rirerside  (hand  propelled)  being 
operated  above  the  mouth  of  Current  River,  and  the  snag  boat 
Qua  paw  being  operated  below  that  point.  By  the  combined  openi- 
tions  of  these  boats  1,070  snags  were  removed  from  the  channel,  4,450 
trees  cut,  and  1)  drifts  broken.  The  river  was  at  good  boating  stage 
all  the  year. 

The  report  of  the  examination  upon  which  the  present  i)roject  for 
the  im])rovement  of  Black  River  is  based  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

(b)  Current  Iklrer, — The  original  condition  of  this  stream  was  such 
that  no  steamboat  navigation  above  the  mouth  of  Little  Black  River 
was  attempted  except  when  the  river  was  at  high  stages.  Below 
Little  Black  River  navigation  was  suspended  when  the  river  was 
below  medium  stage.  The  natural  depths  were  not  available  on 
account  of  snags  and  leaning  tnnjs. 

Although  the  United  States  made  some  improvements  to  this  stream 
in  1873,  and  again  in  1882  and  1883,  the  regular  improvement  of  it 
was  not  undertaken  until  act  of  Congress  of  August  18,  1894,  adopted 
a  project  for  its  improvem(»nt  from  Van  Buren,  Mo.,  to  the  mouth,  by 
snagging  operations  and  by  contracting  the  channel  at  the  worst 
shoals  l)y  wnig  <lams,  at  an  estimated  cost  of  $10,000.  The  appropria- 
tion of  June  3,  180(5,  completed  the  amount  originally  estimatea  for 
the  completion  of  the  project,  and  all  operations  since  then  have  been 
under  estimates  for  maintenance.  No  wing  dams  have  been  built,  all 
operations  liaving  Ihh'U  confined  to  snagging. 

To  June  J^O,  1J>0T,  there  has  l)een  expended  on  this  river  $36,805.85, 
$7,000  of  which  was  in  the  early  work  menticmed  al)ove5  leaving 
$'21),80.').8r>  as  the  amount  expended  on  the  existing  project  Of  this 
1att(T  amount,  $li),S0r).sr)  was  for  maintenance. 

Reference  to  tlie  i)reliminarv  examination  of  this  stream  and  to  a 
subsi»quent  examination  of  it  is  given  on  page  408  of  Annual  Report 
for  11)04. 

Van  Buren,  Mo.,  04.5  miles  alK)ve  the  mouth  of  the  river,  was  taken 
as  the  head  of  navigation  when  the  earlier  projects  for  this  river  were 
adopted.  Small  gasoline  boats  occasionally  ply  the  river  that  far  up, 
and  rafts  are  run  over  the  entire  river,  but  Pitmans  Landing,  near  tne 
State  line  between  Arkansas  and  Missouri  and  41  miles  above  the 
mouth  of  the  river,  is  generally  spoken  of  as  the  head  of  steamboat 
navigation.  Boats  can  not  reach  that  point,  however,  during  low- 
water  seasons,  the  low- water  depths  of  the  river  being  as  follows: 
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Three  feet  from  the  mouth  to  Blunta  (Johnsons  Landing),  25  miles; 
2  feet  from  Blunts  to  mouth  of  Little  Black  River,  7  miles,  and  16 
inches  from  mouth  of  Little  Black  River  to  Pitmans  Landinc,  9  miles. 
From  Pitmans  Landing  to  Doniphan,  12  miles,  the  head  oithe  work 
done  by  snag  boats  now,  the  low-water  depths  are  about  12  inches. 

The  range  between  high  and  low  water  at  Van  Buren  is  about  IB 
feet,  and  this  range  does  not  vary  much  until  below  the  mouth  of  Lit- 
tle Black  River,  when  the  range  increases  to  19  feet. 

Practically  nothing  was  done  during  the  year,  the  only  operations 
being  those  of  working  the  Riverside  (hand  propelled)  over  the  lower 
12  miles  of  the  river  in  July,  1906.  Thirty  snags  were  removed  from 
the  channel  and  77  trees  cut  on  caving  banks. 

Commercial  atatlatUx. 


Y«reii<llngM.j8i~ 

Bl«k  RiTiH. 

Current  Elver. 

Viluc. 

Tom. 

V»lut. 

TODI. 

*l,MS,-ilB 

mm 

U5.<K 
186,714 

is9:»M 

306,218 

iSffi 
si 

31. a» 

yiin 

n;is 

' 

Of  the  commerce  reported  this  fiscal  year  38  per  cent  of  that  on 
Black  River  and  40  per  cent  of  that  on  Current  River  was  rafted 
saw  logs,  railway  ties,  and  lumber.  Timbering  and  kindred  indus- 
tries produced  the  bulk  of  the  steamboat  commerce. 

The  balance  available  July  1,  1907,  will  be  expended  in  mainte* 
nance  of  channel  by  snagging  operations. 

BI.iCK    RIVEB. 

July  1,  lOOC,  balance  unexpended j. $5,926.08 

Amount  allotted  from  appropriation  by  river  iind  barbor  iit't  apjiroved 

March  2.  1907 13,000.00 

Itecelpta  from  sales 7.00 

18,933.08 
.Tune  :HI.  1007,  uuiiiunt  exgientleil  durini;  Hwiil  yt-nr.  for  niiilnteuaiK-t^  of 

[mprovenient 6,589,93 

July  1,  1007,  bulan<-e  unespended 12,343.15 

July  1.  I0O7,  outMtnndIng  liabilities 688.16 

July  1.  1007,  balance  available 11.654.99 
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CURRENT  RIVER. 

July  1,  190(5,  balance  unexi)ende(i $1,314.16 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 5.  OOa  00 

a  314. 16 

June  30,  1907,  amount  exi>ended  during  fiscal  yejir,  for  maintenance  of 
improvement 1,285.01 

July  1,  1907,  balance*  unexiH>nded '. 5,029.15 

July  1,  1907,  outstanding  liabilities 4.00 

July  1,  1907,  balance  available 5,025.15 

CONSOLIDATED. 

July  1,  1900,  balance  unexpended $7,240.24 

Amount  appropriated  by  river  and  harbor  act  approved. March  2, 1907_  18, 000. 00 
Receipts  from  sales 7.00 

25,  247. 24 
June  80,  1907,  amount  exi>ended  during;  fiscal  year,  for  maintenance 
of  improvement 7,  874.94 

July  1,  1J)07,  balance  unexi)ended_ 17,372.30 

July  1,  1907,  outstanding  liabilities 092.16 

July  1,  1907,  balance  available 16,080. 14 

(See  Appendix  X  G.) 

7.  St.  Francis  and  VAnmiiUe  Hvers^  Arkansas. —  {a)  St,  Francis 
River, — In  its  original  condition  this  stream  was  not  navigable  above 
Lesters  Landing  at  any  stage;  l)etween  Lesters  Landing  and  Marked 
Tree  navigation  was  possible  at  high  stages  only,  and  below  Marked 
Tree  it  was  difficult  at  medium  and  lower  stages  and  impossible  at 
extreme  low  water. 

The  original  project,  adopted  by  act  of  March  3, 1871,  contemplated 
improvement  fnmi  the  mouth  to  Wittshurg  by  snagging  operations. 
For  the  period  187J3-1882  the  appropriations  were  made  tor  this  work 
in  connection  with  White  Itiver,  Arkansas.  By  act  of  June  14,  1880, 
appropriation  was  made  for  improving  the  river  from  Wittsburg  to 
I^esters  Landing,  the  project  for  the  expenditure  of  this  appropriation 
l)eing  to  cut  a  channel  througjji  "  The  Lake  "  and  clear  tne  river  of 
obstructions  by  snagging  oi)erations.  Appropriation  made  by  act  of 
July  5,  1884,  was  the  first  separate  appropriation  for  the  entire  river. 
The  act  did  not  state  the  limits  within  which  it  was  to  be  applied. 
Under  it  snagging  operations  were  carried  on  to  the  town  of  St. 
Francis,  Ark.,  and  several  of  the  sloughs  or  side  channels  were  closed. 
When  the  improvement  of  St.  Francis  River,  Missouri,  was  begun 
(act  of  August  11,  1888),  Kennett,  Mo.,  was  taken  for  the  upper 
limit  of  this  work,  making  the  existing  project — 

removal  of  lopt.  <lriftFi,  and  snap?  from  the  channel,  and  overhanging  timber 
from  the  banks  from  the  mouth  to  Kennett.  Mo.,  and  closing  the  chutes  and 
Rlou^hs  in  the  Sunk  Lands,  so  as  to  make  the  river  navigable  at  high  stages  to 
Kennett.  Mo.,  at  medium  staj»es  to  Marked  Tree,  and  at  low  stages  to  a  point 
30  miles  l)elo\v  Madison,  Ark.,  the  estimated  cost  being  $8,000  annually. 

{!))  VAngiiille  River,— By  acts  of  June  18,  1878,  March  8,  1879, 
and  June  14,  1880,  a  total  of  $17,000  was  appropriated  for  snapging 
operations  on  L'Anguille   River  to  Marianna.     This  was  fiuUy 
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expended  in  fiscal  year  ending  June  30,  1887.  Act  of  June  13,  1902, 
revived  this  work  and  included  it  with  St.  Francis  River. 

There  has  been  expended  on  these  rivers  to  June  30,  1907,  $103,- 
084.93,  which  amount,  however,  does  not  include  the  expenditures  on 
St.  Francis  River  while  it  was  combined  with  White  River,  as  those 
expenditures  can  not  be  determined. 

By  the  early  operations  the  St.  Francis  River  between  Wittsburg 
and  Lesters  Landing  was  improved  to  such  an  extent  that  boats  could 
reach  the  latter-named  place  on  the  same  stage  as  they  could  the 
former.  By  subsequent  operations  the  period  of  navigation  below 
Wittsburg  was  lengthened  about  two  months,  and  above  Lesters 
Landing  a  fair  high-water  channel  was  made.  The  improvements 
thus  made  below  mttsburg  have  been  maintained.  No  effort  is  being 
made  to  maintain  those  above  Marked  Tree,  the  commerce  in  that 

Eortion  of  the  river  not  warranting  any  expenditures  at  this  time, 
hiring  periods  of  low  water  neither  stream  is  navigable,  there  not 
being  sufficient  depth  of  water  over  the  shoals.  Marianna  is  the  head 
of  navigation  on  L'Anguille  River.  The  head  of  navigation  on  St. 
Francis  River  is  near  Wappapello,  Mo.,  about  100  miles  above  Ken- 
nett,  Mo.,  the  upper  limit  of  the  portion  of  the  river  covered  by  this 
project.  Lying  between  Kennett,  Mo.,  and  Foot  of  Lake,  80  miles 
below,  are  the  Sunken  Lands  of  the  St.  Francis,  one  vast  swamp, 
through  which  the  river  flows  in  several  channels,  none  of  which  is 
well  defined  and  all  of  which  are  more  or  less  obstructed  and  fre- 
quently blocked.  Lesters  Landing  is  34  miles  above  Foot  of  Lake 
and  is  the  practicable  head  of  navigation  on  the  St.  Francis  River 
in  Arkansas.  Boats  can  pass  between  it  and  Kennett,  Mo.,  only 
during  high  stages,  and  then  only  with  great  difficulty. 

The  range  between  high  and  low  water  of  St.  Francis  River  at  Les- 
ters Landing  is  about  3  feet.  This  increases  to  16  feet  at  Marked 
Tree,  and  this  range  is  probablv  the  maximum  that  would  exist  at  any 
point  below  there  were  it  not  for  the  backwater  from  the  Mississippi 
River.  At  Madison  the  extreme  range  is  about  33  feet,  and  at  the 
mouth  of  the  river  it  is  about  55  feet. 

Reference  to  examination  and  survey  of  these  rivers  with  a  view  to 
improvement  by  means  of  locks  and  dams  is  given  on  page  410  of 
Annual  Report  for  1904.  Reference  to  report  of  examination  of  St. 
Francis  River  from  its  mouth  to  St.  Francis,  Ark.,  Ttill  be  found  on 
page  460  of  Annual  Report  for  1906. 

The  operations  of  this  fiscal  year  were  confined  to  care  of  plant, 
the  appropriation  of  March  2,  1907,  not  being  available  until  the 
snagging  season  for  this  year  had  passed. 


Commercial  statisticSj  year  ending  May  SI. 


Year. 


1894 
1895 
1896 
1897 
1898 
1899 
1900 


Tons. 

Value. 

19,763 

998,375 

38,107 

321,439 

67, 740 

401.457 

97,848 

1,117,891 

23,819 

237,481 

27,892 

315,459 

46,065 

194,237 

Year, 


1901 
•1902 
1903 
1904 
1905 
1906 
1907 


57,102 
85,831 
88,085 
119,172 
142,098 
137,819 
151,016 


Value. 


9272,609 
269.190 
294,496 
428,469 
690,560 
472,267 
838.897 
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Saw  logs  and  rough  lumber  made  up  96  per  cent  of  the  tonnage 
reported  this  year.  Forty -five  per  cent  of  the  tonnage  was  saw  logs 
floated  with  the  current. 

The  balance  available  July  1,  1907,  will  be  expended  in  mainte- 
nance of  channel  by  snagging  operations. 

July  1,  100<>,  hnlaiu-o  iinexixMidwl $868.71 

Amount  appropriated  by  river  and  harbor  art  approved  March  2,  1907-   12. 000. 00 

12,868.71 

June  ."U),  1907,  amount  exi)ended  during  fiHcal  year,  for  maintenance 
of  improvement 716^45 

July  1,  liX)7,  lialamt^  unex|M4)diHl __  .  _..  _. 12,152.26 

July  1.  1007,  outstanding  liabilities __         _     275.21 


July  1,  1907,  balance  available _______     11,877.05 

(See  Api>en(lix  X  7.) 

EXAMINATION    MADE    IN    COMPLIANCE    WITH    RIVER   AND    HARBOR    ACT  OF 

MARCH    3,    1905. 

Report  dated  Octol)er  9,  19(K),  required  by  the  river  and  harbor 
act  approved  March  »3,  1905,  on  preliminary  examination  of  upper 
Cache  River,  Arkansas,  from  the  h)\ver  line  of  Jackson  County  to 
the  iii)per  line  of  Greene  County  was  submitted  by  the  district  omcer 
and  was  reviewed  by  the  Board  of  f^n^ineers  for  Rivers  and  Harbors, 
pursuant  to  law.  The  report  was  transmitted  to  Congress  and  is 
printed  in  House*  Dcwument  No.  17(5,  Fifty-ninth  Congress,  second 
session.  The  locality  is  not  deemed  worthy  of  improvement  by  tJbe 
United  States. 

REM()VIX(J  SNAGS  AND  WRECKS  FROM  MISSISSIPPI  RIVER;  IM- 
PROVEMENT OF  MISSISSIPPI  RIVER  BETWEEN  OHIO  AND 
MISSOl'RI  RIVERS. 


Engineers,  to  August  1>,  lOOCi.  and  of  Col.  Clinton  B.  Sears,  Corps  of 
Engineers,  since  that  date.     Division  engint^er,  Lieut.  Col.  W.  H. 


This  district  was  in  the  charge  of  Maj.  Thos.  L.  Casey,  Corps  of 

ngine 
Engine 
Bixby,  Corps  of  EngineiTS,  to  August  1),  IDOO. 

/.  /i\'fjiorin(/  i<n(ujs  and  irrcrks  from  the  Mississippi  River  below 
the  t)iOuth  of  the  Mtssoiiri  Rirer, — Before  this  work  was  be^n  the 
navigation  of  the  river  was  seriously  obstructed  by  numerous  snags, 
logs,  etc.,  which  had  lodg(»d  in  the  channel,  and  to  which  additions 
wen*  made  with  each  rise  of  the  river.  A  large  number  of  wrecked 
flatboats,  barges,  steamboats,  and  other  river  craft  also  obstructed 
the  navigable  channels,  UM'nacing  life  and  property. 

For  the  removal  of  these  obstructicms  appropriations  were  made  as 
early  as  1S24.  The  project  adopted  consisted  of  building  boats  suit- 
able for  removing  snags,  logs,  <lrift  heaps,  wrecks,  etc.,  and  operating 
them  whenever  the  stag(»  of  river  was  favorable  and  funds  were 
a\''ailable,  and  in  cuttini?  trees  from  caving  banks  to  prevent  their 
falling  into  the  rivcT  andlx^coming  obstructions  to  navigation. 

The  existing  project  is  a  continuation  of  the  plan  adopted  in  1870, 
when  the  first  s|i<>ci fie  approi)riation  for  removing:  snags,  wrecks,  etc., 
from  the  Mississippi  Kiver  was  made  by  the  river  and  harbor  act 
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approved  March  3,  1879.  Specific  appropriations  or  allotments  were 
made  for  this  work  each  year  therearter,  except  1883,  1885,  and  1887, 
but  in  1888,  by  section  7  of  the  river  and  harbor  act  approved  August 
11,  a  continuous  annual  expenditure  of  $100,000,  or  as  much  thereof  as 
might  be  necessary,  was  authorized  for  the  maintenance  of  this 
service,  and  this  amount  has  been  available  each  year  since  to  the 
preiSent  time. 

No  modification  of  the  project  has  been  made  since  its  adoption, 
the  plan  being  continuous,  new  obstructions  being  brought  down  by 
each  flood  in  the  river,  and  so  much  of  the  continuous  appropriation 
as  may  be  required  each  year  will  be  applied  to  their  removal. 

The  amount  expended  upon  this  work  prior  to  June  30,  1872,  can 
not  now  l)e  ascertained,  for  the  reason  that  during  that  time  and  to 
March  3,  1879.  appropriations  were  made  in  lump  sums,  principally 
under  the  titles  of  "  Improvement  of  Mississippi,  Missouri,  and 
Arkansas  rivers,"  to  be  applied  to  several  streams  as  their  needs  or 
the  terms  of  the  laws  required,  and  the  available  records  do  not 
show  the  amount  applied  to  each  stream. 

The  approximate  amount  expended  from  July  1,  1872,  to  June  30, 
1880,  was  $493,437.23,  and  the  definitely  known  amount  expendea 
from  July  1,  1880,  to  June  30,  1907,  was  $2,006,067.47,  making  the 
total  of  approximate  and  known  expenditures  to  date  $2,499,504.70. 

From  March  28, 1868,  the  earliest  date  of  available  record  of  work 
done,  to  June  30,  1907,  88,094  snags  were  pulled,  52  wrecks  and  590 
drift  piles  were  removed,  and  436,489  trees  were  cut,  greatly  improv- 
ing the  river  and  lessened  the  dangers  of  navigation. 

Two  steel-hull  snag  boats  were  engaged  in  removing  the  obstruc- 
tions to  navigation  between  the  mouth  of  the  Missouri  River  and 
Kennerville,  La.,  a  distance  of  about  1,240  miles.  During  the  year 
3,339  snags  were  pulled,  23  drift  piles  and  7  wrecks  were  removed, 
2,772  trees  were  cut,  and  21,815  miles  patrolled. 

For  information  as  to  the  commerce  benefited  .by  this  work,  refer- 
ence should  be  made  to  the  commercial  statistics  m  the  report  upon 
improving  the  Mi&sissippi  River  between  the  Ohio  and  Missouri 
rivers  and  in  the  reports  of  the  Mississippi  River  Commission  and 
the  district  officers  thereunder.  The  amount  expendecl  during  the 
year  was  $85,669.59. 

(See  Appendix  Y  1.) 

2.  Musissippi  liiver  between  Ohio  and  Missouri  rivers. — In  its  orig- 
inal condition  the  navigable  channel  of  this  section  of  the  Mississippi 
River  had  a  natural  depth  in  many  places  of  only  3^  to  4  feet  at  fcy 
water.  The  channels  were  divided  by  islands  and  bars,  which  formed 
chutes  and  sloughs  and  secondary  channels,  through  which  a  great 
deal  of  the  volume  of  the  flow  was  diverted,  to  the  detriment  of 
navigation. 

The  first  effort  to  improve  this  condition  was  be^m  in  1872  and 
was  continued  for  a  number  of  years  as  appropriations  were  made, 
the  works  of  improvement  consisting  of  dikes  and  dams  of  brush  and 
stone  to  confine  the  low-water  volume  in  the  vicinity  to  a  single 
channel  and  of  revetments  to  hold  and  preserve  the  banks  where  it 
was  deemed  necessary  or  advisable  to  do  so. 
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The  project  followed  in  latter  years  and  up  to  the  present  time  has 
l)een  that  adopted  in  1881,  approved  by  letter  of  the  Chief  of  Engi- 
neers dated  March  31,  1881,  contemplating  the  confinement  of  the 
flow  of  the  river  to  a  single  channel  having  an  approximate  width 
below  St.  Louis  of  2,500  feet  at  bank-full  stage,  the  natural  width  in 
many  cases  being  a  mile  or  more  at  mean  high  water;  this  result  to 
be  sought  by  closing  sloughs  and  secondary  channels  and  by  building 
out  new  banks  where  the  natural  width  is  excessive,  using^  for  the 
purpose  permeable  dikes  or  hurdles  of  piling  to  collect  and  hold  the 
solid  matter  carried  in  suspension  or  rolled  on  the  bottom  by  the 
river;  the  banks,  both  new  and  old,  to  be  revetted  or  otherwise  pro- 
tected wliere  necessary  to  secure  permanency.  Modifications  of  the 
project  in  the  river  and  harbor  acts  of  1890  and  1002  provided  that, 
pending  the  completion  of  the  i^ermanent  improvement,  the  low- water 
channel  be  improved  each  season  by  the  use  of  dredges  and  other 
temporary  expedients.  By  re})ort  of  a  Board  of  Engineers  in  1903 
the  cost  of  the  work  remaining  to  be  done  was  estimatedat  $20,000,000, 
with  anmial  expenses  of  $400,000  for  maintenance,  but  it  was  hoped 
that  the  cost  might  be  materially  reduced  by  a  more  extensive  use  of 
dredging,  which  was  made  one  of  the  recommendations.® 

The  river  and  harbor  act  of  March  3,  1905,  made  a  radical  depar- 
ture from  the  project  of  1881,  above  outlined,  confining  the  work  of 
improvement  to  dredging  and  authorizing  the  construction  of  two 
additional  hydraulic  dredges  of  the  most  approved  type,  which  aiB 
now  in  process  of  construction. 

This  change  of  plan  threatened  to  put  an  end  to  the  work  of  per- 
manent improvement,  but  by  joint  resolution  of  Congress  approved 
June  20,  1900,  the  Secretary  of  War  was  authorized,  in  his  discretion, 
to  expend  any  portion  of  tlie  balance  then  remaining  to  the  credit  of 
this  improvement  for  the  repair  or  completion  of  improvements 
already  under  way  or  for  the  construction  of  other  works  in  accord- 
ance with  general  plans  already  made  or  approved,  provided  that 
such  expenditures  should  lx»  made  only  for  improvements  useful  for 
purposes  of  navigation. 

The  river  and  harbor  act  of  March  2,  1907,  reaffirmed  dependence 
upon  dredging  as  tlie  principal  means  of  improvement,  ami,  as  sub- 
sidiary thereto,  provided  also  for  the  maintenance  and  repair  of 
existing  works  of  permanent  improvement,  and  finally  for  the  con- 
struction of  similar  works  with  any  porti(m  of  the  appropriation  not 
necessary  for  tlie  accomplishment  of  the  purposes  first  named.  The 
allotm(»nt,  however,  was  reduced  to  about  40  per  cent  of  that  hith- 
erto usual.  Contiiuiing  c(mtracts  to  the  amount  of  $750,000,  yet  to 
\k\  ai)proj)riat(Hl,  were  authorized  and  the  expenditure  in  one  year 
limited  to  $-250,000  approximately. 

Increasi*  is  not  now  recommended,  as  the  amount  fixed  upon  prac- 
tically indicates  tlie  will  of  Congress  until  after  report  of  the  special 
survev,  for  which  provision  was  s(»i)arately  made,  having  in  view  an 
examination  and  discussion  of  a  plan  to  be  recommended  for  the 
future  improvement  of  this  s<»ction  of  the  river. 

"  StH»  AnnuMl  Kf|K)rt  of  tlie  Chief  of  Kngineers  for  UMU,  p.  2144  et  seq. 
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The  object  of  the  pr^ous  and  present  plans  of  improvement  is  to 
obtain  and  maintain  a  minimum  depth  at  standard  low  water  of  6 
feet  from  the  mouth  of  the  Missouri  to  St.  Louis  and  of  8  feet  from 
St.  Louis  to  the  mouth  of  the  Ohio. 

The  amount  expended  to  June  30,  1907,  was  $11,911,830.81,  exclu- 
sive of  $180,000  allotted  by  acts  to  projects  for  improvement  between 
the  Illinois  and  Missouri  rivers,  including  Alton  Harbor. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  entire  extent  of  the  river  from  St.  Ix)uis  to  Cairo. 

The  new  appropriation  asked  for  is  the  estimated  expenditure  for 
one  vear  only,  and  should  be  increased  by  authorization  under  con- 
tinumg  contracts  for  other  j^ears  by  at  least  the  same  sum  annually 
until  the  new  plan  is  authorized  by  Congress. 

It  is  proposed  to  expend  the  new  appropriation  asked  for  in  dredg- 
ing and  in  such  temporary  and  permanent  channel  improvements  as 
may  be  authorized  by  law. 

The  amount  expende^l  during  the  fiscal  year  ending  June  30,  1907, 
was  $316,839.18,  and  includes  $105,468.48  expended  for  dredging. 
The  total  amoimt  thus  far  expended  for  temporary  channel  improve- 
ments is  $930,067.78,  much  of  which  has  been  for  plant  that  is  now  on 
hand  and  available  for  future  work.  The  approximate  value  of  this 
plant  is  $211,236.72. 

This  improvement  has  probably  had  a  beneficial  influence  on 
freight  rates,  as  the  rates  to  localities  reached  by  water  are  well 
known  to  be  lower  than  those  remote  from  this  advantage,  but  an 
accurate  estimation  of  such  effect  is  impracticable. 

During  the  past  year  there  was  maintained  a  channel  depth  of  8 
feet  durijig  the  entire  season  unobstructed  by  ice. 

The  river  at  St.  Louis  reached  a  high-water  stage  of  26.3  feet  above 
standard  low  water  on  January  23,  1907,  and  a  low-water  stage  of 
1  foot  Ixilow  standard  low  water  on  December  28,  1906. 

With  the  present  appliances  and  such  others  as  are  authorized  for 
the  temporary  improvement  of  low-water  channels  it  is  expected 
that  a  navigable  depth  of  about  8  feet  can  be  maintained  between  St. 
Louis  and  Cairo  during  all  stages  of  river  open  to  navigation. 

RcrapituUition  of  commercial  statistics. 


ReceipU*  nnd  shipments  at  St.  Louis 

TranHferre<i  by  ferries  at  8t.  Louis 

Shipped  from  landings  between  St.  Louis  and  Cairo.., 

Total 


I90:v. 

1904. 

Tons. 
377, 935 
6,C80,109 
43,672 

1905. 

1906. 

Tons. 
552,617 
6,328,154 

7V>fM. 
370,425 
6,684,949 
69,729 

Tons. 
416,856 
7,374,978 
62,238 

6,924,638 

6,501,716 

7, 125, 103 

7,854,071 
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July  1.  lOOG,  l)al;iiifo  iinexi)eiuled '_ $642,055u45 

Amount  approprlatiMl  by  river  and  harl>or  act  ai)proved  March  2, 

11)07 25o.ooaoo 

June  'M,  10()7,  miscellaneous  rei-eipts 2,365.33 


June  .30,  1007,  amount  exiwmleil  during  fiscal  year: 

For  works  of  improvement $82,161.72 

For  maiutenunce  of  improvement 2.'{4, 677. 46 


8M,420.78 


3ia  839. 18 


July  1,  1007,  balance  unexiM»nd<Hl 577,581.00 

July  1,  UH)7,  outstanding:  liabilities 30,  982.  SI 


July  1,  1007,  balanc<»  avnilal)le 51G,  50a  7ti 


July  1,  1007,  amount  (t>vertHi  by  unc<mipleteil  c<mtracts 257,443.30 

Amount  (estimated)  re«ininHi  for  eompletion  of  existing  project.  18,001,654.55 


Amount  tbat  ciin  bo  profitably  expended  in  fiscal  year  ending 
June  'M\  IIKM).  for  works  of  improvement  and  for  maintenance, 
in  addition  to  tbe  l)alance  unex|>ended  July  1.  1007 250,  OOaOO 

Submittal  in  compliance  with  re<iuirement8  of  sundry  civil  act 
of  June  4,  1807. 

(See  Appendix  Y  2.) 

OrKKATINO  SNA(J  BOATS  AND  DREDOE  BOATS  ON  UPPER  MlSSfS- 
Sirri  RIVER:  IMPROVEMENT  OF  MISSISSIPPI  RIVER  BETWEEN 
MOrn^I  OF  MISSOl'RI  RIVER  AND  ST.  PAl'L,  MINNESOTA.  AND  OF 
IIARROR  AT  MOLINE,  ILLINOIS:  OPERATING  AND  CARE  OF  QALEXA 
RIVER  IMPROVEMENT,  ILLINOIS.  AND  OF  ILLINOIS  AND  MISSIS- 
SIPPI CANAL  AROUND  THE  LOWER  RAPIDS  OF  ROCK  RIVEUl  AT 
MILAN,  ILLINOIS. 

This  district  was  in  tlio  charge  of  Maj.  C.  S.  Riche,  Corps  of  En^- 
neers.  Division  engineer,  Lieut.  Col.  W.  H.  Bixby,  Corps  of  Engi- 
neers. 

7.  Operat'tiKj  tnuKj  boats  and  drcdfje  boats  on  upper  Mississippi 
lifrrr, — By  tlie  riv<'r  and  harbor  act  of  August  11,  1888,  provision 
was  made  for  securing  the  uninterrupted  work  of  snag  Doats  and 
dn'dge  hoats  on  the  upper  Mississippi  Kiver  under  a  i>crmanent  ap- 
l)ropriation,  tlie  sum  so  expended  not  to  exciHMl  $25,000  annually. 

By  river  and  liarhor  act  of  March  2,  1907,  the  annual  appropri- 
ation for  o])eratin<r  snajr  l><)ats  on  tlio  upper  Mississippi  River  was 
mad<»  avaihd)K»  for  simihir  i)uri)os(»s  on  the  Illinois  River  from  its 
moutli  to  (\)j)peras  CrcH^k. 

l)urin<r  tlie  past  fiscal  year  the  snag  boat  Colotwl  A,  McLckemie  was 
employed  from  July  1  to  NovemlH*r  S,  1J)0(>,  and  from  April  28  to 
June  iW),  11)07,  in  removing  snags  and  other  obstructions  and  other- 
wise assisting  th<»  interests  of  navigation  in  the  Mississippi  River 
lH»tween  Minneapolis  and  the  mouth  of  Missouri  River  and  in  the 
Illinois  River  U'twc^en  its  mouth  and  Copperas  (Veek. 

l\  S.  dipper  dredge  Plmttiiv  was  (»ngaged  from  August  6  to  21, 
11K)(*»,  in  removing  obstructions  at  the  steamboat  landings  at  Fulton 
ami  Davenport. 

\\  S.  hydraulic  dredge  Ilerla  was  employed  August  3  to  8, 1906,  in 
removing  deposits  at  steaml)oat  landing  at  Keokuk;  August  9  to  22 
on  similar  work  at  Hamburg,  and  October  15  to  *27  in  cutting  through 
the  bar  at  Curtis  Point. 
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The  total  amount  expended  for  snag-boat  service  to  June  30,  1907, 
was  $999,584. 

The  total  quantity  of  freight  transported  on  the  upper  Mississippi 
River  during  the  calendar  year  1906  was  about  3,847,319  tons,  and  the 
ton-miles  698,031,841;  in  1905,  4,089,318  tons  and  765,081,964  ton- 
miles. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1907, 
was  $25,000. 

(See  Appendix  Z  1.) 

3.  Mississippi  River  between  Missouri  River  and  St,  Paul^  Minn. — 
Under  this  head  is  carried  on  the  improvement  of  through  navi^tion 
and  also  such  special  harbor  or  levee  work  as  is  provided  lor  by 
Congress.  Systematic  work  was  begun  in  1878,  and  such  good  re- 
sults have  been  secured  as  to  demonstrate  that  with  a  continuance  of 
operations  under  liberal  appropriations  the  low-water  channel  of  the 
Mississippi  River  between  St.  Paul  and  the  Missouri  River  can  be 
made  sufficiently  deep,  available,  and  permanent  to  satisfy  the  de- 
mands of  commerce. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  upstream  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered. 

The  original  project  for  the  improvement,  adopted  in  1879,  pro- 
posed the  contraction  of  the  channel  or  waterway  oy  means  of  wing 
and  closing  dams  to  such  an  extent  as,  by  means  of  the  scour  thereby 
caused,  to  afford  a  channel  of  sufficient  width  and  of  a  depth  of  4J 
feet  at  low  water,  to  be  eventually  increased  to  6  feet  by  further  con- 
traction. For  this  project  no  estimate  was  ever  made.  There  was 
expended  on  the  improvement  under  the  original  project  and  the 
modified  project  (provisional)  of  1897  to  June  30, 1907,  $11,895,772.55, 
of  which  about  $090,000  was  applied  to  maintenance.  At  that  date 
and  for  many  years  previous  the  condition  of  the  channel  was  such 
as  to  permit  the  passage  of  the  largest  river  boats  at  very  low  stages 
to  St.  Paul.  It  should  be  noted  that  of  the  amount  above  stated 
$1,043,000  has  been  expended  for  harbors  and  levees  not  connected 
with  through-channel  improvement. 

The  existing  project  lor  the  purpose  of  ultimately  securing  and 
maintaining  a  deptii  of  channel  of  6  feet  was  adopted  by  Congress 
March  2,  1907,  and  is  given  in  full,  with  detailed  estimate,  in  House 
Document  No.  341,  Fifty-ninth  Congress,  second  session.  It  provides 
for  further  contraction  of  the  channel,  for  auxiliary  dredging,  for  a 
lateral  canal  at  Rock  Island  Rapids  and  deepening  Des  Moines  Rapids 
Canal,  for  repairs  to  existing  work,  and  for  maintenance  during  con- 
struction. The  estimate  of  cost  is  $20,000,000,  provided  it  be  com- 
pleted within  twenty  years,  and  for  care  and  mamtenance  after  com- 
pletion $300,000  per  annum.  The  river  and  harbor  act  of  March  2. 
1907,  authorized  contracts  for  prosecuting  this  work  to  the  amount  of 
$1,500,000,  yet  to  be  appropriated,  and  limited  the  cost  of  work  for 
each  year  to  $500,000  for  three  years. 

Nothing  has  been  expended  on  the  work  of  existing  project  up  to 
June  30,  1907. 
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During  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Government  plant,  as  follows :  At  Beef  Slough  bar,  near  Alma, 
in  vicinity  of  Blacksmith  Slough  and  Eiver  Junction,  in  Giittenberg 
channel,  at  Parsons  bar.  Eagle  Point  and  Rock  Island  Rapids,  in 
vicinitv  of  Curtis  Point,  Portage  Island,  and  Piasa  Island,  and  under 
formal  contract  in  vicinitv  of  Savanna.  At  all  localities  where  work 
was  performed  good  rCvSufts  were  obtained. 

With  the  expenditure  during  the  past  year  an  increased  depth  was 
obtained  at  several  localities.  Needed  repairs  were  made  to  dams 
and  shore  protections  that  were  broken,  settled,  or  otherwise  damaged. 

The  maximum  draft  that  could  be  carried,  June  30,  1907,  from  the 
Missouri  River  to  St.  Paul,  658  miles  (which  latter  point  is  the  upper 
end  of  this  district,  at  mean  low  water,  stage  1.5  above  extreme  low 
water),  was,  as  nearly  as  could  be  ascertained,  4.5  feet.  During  the 
past  year,  on  account  of  prevailing  high  stages  of  the  river,  there  has 
at  no  point  been  less  than  7  feet  in  the  channel,  except  at  the  Des 
Moines  Rapids  Canal. 

The  navipition  interests  are  important,  especially  those  pertaining 
to  logs  and  lumber.  The  amount  of  freight  carried  during  the  season 
of  1900  was  about  3,847,310  tons,  having  an  approximate  valuation 
of  $34,304,070,  the  tonnage  being  alxout  0  per  cent  less  and  the  valua- 
tion 7  per  cent  more  than  in  1005.  The  number  of  ton-miles  was 
698,031,841. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  used  in 
the  continuation  of  improvement  work  in  accordance  with  the  6>foot 
project  ^doi)ted  by  Congress  March  2,  1007,  for  the  purpose  of  exten- 
sion of  benefits  to  navigation.  It  is  the  estimated  expenditure  for  one 
year  only. 

An  instance  of  the  effect  of  river  improvement  and  water  compe- 
tition on  freight  rates  applying  to  that  portion  of  the  Mississippi 
River  in  question,  taken  from  report  of  Upper  Mississippi  River 
Improvement  Association  of  1005,  is  here  given: 


A  vompnriHoii  of  frchfJit  rata*  hrtircrn  points  havhitf  icater  competition  and 
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Other  instances  collected  by  the  office  in  1000  regarding  canned 
goods  in  boxes,  a  medium  class  of  freight,  are: 


Fn>m — 


To- 


Roclc  Island '  I-a  Crume 


Do 


Burllugton 


Miles. 

f      213 
1      219 
r       83 

;i    81 

1 

Route. 


Rail 
Bo*t 
R&il 
Boat 


hmidred- 
welyht. 


1A.0 
11.6 

a.0 


RIVER   AND    HARBOR    IMPROVEMENTS.  493 

AVliile  it  is  not  claimed  that  river  improvements  are  solely  respon- 
sible for  the  great  diiferences  in  freight  rates  above  shown,  it  is  well 
known  that  wherever  water  competition  exists,  whether  by  river, 
canal,  or  lake,  its  effect  on  freight  rates  is  always  beneficial  to  the 
public,  and  that  so  long  as  the  navigation  of  the  Mississippi  River  is 
practicable  and  somewhat  in  proportion  to  the  feasibility  of  that 
navigation,  such  benefits  will  accrue,  even  if  but  little  river  commerce 
is  actually  carried  on. 

It  is  noted  that  the  rate  charged  by  the  railroads  on  both  banks 
of  the  river  on  freight  from  St.  Louis  to  St.  Paul  is  about  50  per  cent 
greater  than  that  charged  by  steamboats  and  that  the  railroad  rate 
to  an  inland  point  having  no  water  competition,  but  at  about  the 
same  distance,  is  more  than  200  per  cent  greater. 

The  same  ratio  prevails  for  lesser  distances. 

A  classification  of  the  freight  carried  by  steamboats  in  1905  was 
found  impracticable,  but  on  the  least  favorable  showing  above  given 
(fifth  class)  the  saving  was  $0.07  per  100  pounds  for  GOO  miles,  or 
$0.00283  per  ton-mile,  which  amounts  in  round  numbers  to  $1,600,000 
for  that  year.  It  is  to  be  remembered  that  benefit  also  accrues  to 
the  public  in  the  reduction  of  rates  on  freight  carried  by  rail,  the 
amount  of  which  freight,  although  not  definitely  known,  is  thought 
to  be  much  greater  than  that  carried  by  boats.  Were  the  improve- 
ment of  the  river  to  be  abandoned  and  no  further  navigation  prac- 
ticable, the  loss  to  the  public  during  each  year,  on  the  basis  of  the 
rates  to  inland  points,  would  be  several  millions. 

The  continued  prosecution  of  the  improvement  to  a  greater  extent 
than  in  recent  years  seems  advisable,  in  order  that  the  condition  of  the 
river  for  through  navigation  be  maintained  and  gradually  improved. 
It  is  not  anticipated  that  any  further  material  reduction  in  freight 
rates  on  the  adjacent  railways  will  thus  be  had,  but  there  w^ould  be 
danger  that  any  lessened  efficiency  of  the  river  for  navigation  would 
soon  result  in  an  increase  in  freight  rates  on  adjacent  railways,  and 
the  volume  of  freight  that  might  thus  be  affected  is  so  great  that  a 
very  small  increase  on  these  rail  rates  would  annually  exceed  in 
total  amount  the  recent  annual  appropriations  for  the  improvement 
of  the  portion  of  river  in  question. 

For  repairing,  enlarging,  and  strengthening  the  Warsaw  to  Quincy 
levee  and  for  protecting  the  bank  of  the  river  adjacent,  there  has 
been  expended  to  June  30,  190G,  $101,428.03.  This  levee  is  39  miles 
in  length,  running  along  the  east  bank  of  the  Mississippi  Kiver,  and 
was  built  by  property  owners.     No  work  was  done  in  1906. 

For  constructing,  repairing,  and  revetting  the  Flint  Creek  to  Iowa 
River  levee  and  for  protecting  adjacent  river  banks,  there  has  been 
expended  to  June  30,  1906,  $299,556.48.  This  levee  runs  from  a 
point  about  7  miles  up  the  Iowa  River,  down  the  west  bank  of  that 
river  and  of  the  Mississippi  River  to  Flint  Creek,  near  Burlington, 
Iowa.     No  work  was  done  during  the  year. 

For  dredging  Quincv  Bay  there  has  been  expended  to  June  30, 
1907,  $129,481.36,  and  for  Quincy  Bav  and  bar  at  Quincy,  $26,156.37 
additional.  Between  August  24  and  October  12,  1906,  suction  dredge 
Hecla  worked  on  the  bar  with  good  results. 

For  the  construction  of  a  harbor  of  refuge  below  Davenport,  Iowa, 
there  has  been  expended  to  June  30,  1906,  $13,046.80  for  raising  and 


494  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.   ABMT. 

repairing  the  .dam  at  the  head  of  Rockingham  Slough,  dred^ng,  sink- 
ing cribs,  and  driving  piles.     No  work  Avas  done  in  1906. 

For  cliannel  at  Clinton,  Iowa,  there  has  been  expended  to  June  30, 
lf)07,  $22,873.38.  During  the  year  two  wing  dams  were  built  from 
the  Illinois  shore  above  Lyon's  bridge. 

For  the  channel  and  harbor  at  Hannibal,  Mo.,  there  has  been  ex- 
pended to  June  30,  1007,  $14,762.67.  No  work  was  done  during  the 
past  year. 

For  the  harbor  at  Muscatine,  Iowa,  there  has  been  expended  to 
June  30,  1907,  $35,543.1)2.  Harbor  lines  were  established  ourin^  the 
year,  and  a  small  amount  of  dredging  was  done  along  the  shore  above 
the  high  l)ridge. 

For  the  harbor  of  refuge  at  Pepin,  Wis.,  on  Lake  Pepin,  there  has 
been  expended  to  June  30,  11)07,  $20,554.66.  No  work  w^as  done  dur- 
ing the  past  year. 

July  1.  VMM],  halaiu'o  iinexiM'iidod $432,^15.97 

Anioiiiit  nppropriateii  by  rivor  and  harlM)r  act  approvtMl  March  2, 

mn 500,ooaoo 


032,845.97 

.luno  :»0,  1007,  amount  oxponded  during  fist-al  yoar : 

P\»r  works  of  Improvonjent _" $181).  415.  79 

For  maintenance  of  improveuuMit 80,000.00 

219, 415.  79 


.July  1,  11H)7,  balance  unexiM»ndiHl .__    713,430.18 

July  1,  1007.  outstanding^  liabilitios__ 38,00a00 


July  1.  1007,  ])alance  availa]>lc __       .. 675,  43a  18 

Amount  (t»stimatcd)  re<iuircd  for  completion  of  existing  project..  19,  500,  000.  00 

Amount  Ibat  can  1m^  profit^dUy  expendetl  in  fiscal  year  ending 
June  .'M),  1000.  f(»r  works  of  improvement,  in  addition  to  the 

1     balance  unexpended  July  1,  VMM 500,000.00 
Submitte<l  in  compliance  with  re<iuirements  of  sundry  civil  act 
of  June  4.  1807. 

(See  Ap]XMi(lix  Z  *J.) 

J,  Operating  ami  care  of  Des  Molncff  Rapids  Canal  and  dry  dock. — 
During  the  past  fiscal  year  the  Des  Moines  Rapids  Canal  was  open 
for  navigation  two  hun<lnMl  and  forty-nine  days,  during  which  time 
there  passed  throu«rh  it  000  steamboats  and  144  bar^i^s,  carryinff  48,825 
pasenorers,  K^,480  tons  of  merchandise,  and  12,271  bushels  oT  grain. 
There  also  pas^tnl  through  the  canal  7,858,000  feet  B.  M.  of  lumber, 
0,700,000  feet  of  logs,  1,:K)0,000  shingles,  and  4,282,000  laths.  This 
statement  is  about  double  that  of  the  i)revioiis  year,  but  is,  however, 
small,  on  account  of  prevailing  high  stages  of  water,  which  permitted 
most  of  the  rafts  and  many  boats  to  pass  over  the  rapids  mstead  of 
through  the  caiuil. 

The  draft  afforded  by  the  canal  is  5  feet  at  extreme  low  water, 
which  may  be  increased  to  i\  at  high  staphs.  There  are  3  locka,  having 
an  available  length  of  825  f(M3t  and  wicith  of  78.5  feet. 

The  dry  dock  was  in  coiistant  use  during  the  entire  year. 

The  cost  of  oj)erating  and  <*are  of  the  canal  is  provided  for  by 
indclinite  approi)riation  made  by  act  of  July  5,  1884. 

The  exjKMulitun^s  during  the  year  amounted  to  $37,698.97. 

(See  Appendix  Z  3.) 
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4-  Mississippi  River  at  Moline^  III, — The  river  and  harbor  act  of 
March  3,  1905,  adopted  a  definite  project  for  improving  Mississippi 
River  at  Moline,  111.,  by  excavating  a  channel  250  feet  wide  and  4 
feet  deep  at  low  water  from  the  city  of  Moline,  111.,  to  the  head  of 
the  so-called  arsenal  dike  above  the  city,  and  a  similar  channel  con- 
necting with  the  main  river  by  means  of  a  lock  and  dam  at  the  foot 
of  Beimams  Island  opposite  the  city,  at  an  estimated  cost  of  $386,000, 
and  $10,000  annually  for  operation,  care,  and  maintenance. 

The  entire  amount  of  the  estimate  has  been  appropriated. 

No  channel  at  present  exists  on  the  line  of  the  proposed  lock  and  its 
immediate  approaches. 

The  amount  expended  to  June  30, 1907,  is  $235,352.29. 

The  lock  is  practically  completed  with  the  exception  of  the  gates. 
The  machinery  for  operating  the  gates  and  valves  has  been  received, 
as  also  the  lumber  and  metal  fittings  for  the  gates.  The  dam  is 
nearly  completed,  and  good  progress  nas  been  made  on  the  back  fills 
and  in  the  rock  excavation  of  both  approaches.  Most  of  the  work 
has  been  done  during  the  past  year,  and  it  is  expected  to  put  the  lock 
in  operation  before  the  season  closes. 

The  amount  now  available  will  complete  the  project.  For  refer- 
ence to  the  aproved  project,  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1905,  page  429. 

July  1,  UKXJ,  balance  unexpended $193,754.95 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 136,000.00 

329.  754.  95 
June  30,  1907,  amount  exi)ended  during  fiHc»al  year,  for  works  of  Im- 
provement       179, 107.  24 

July  1.  1907,  balance  unexixMuUHl 150,647.71 

July  1,  1907,  outstandluR  liabilities 31,084.18 

July  1,  1907,  balance  available 119,563.53 

July  1,  1907,  amount  covered  by  uncx)mpleted  contracts 41,475. 13 

(See  Appendix  Z  4.) 

5.  Operating  and  care  of  Illinois  and  Mississippi  Canal  around  the 
lower  rapids  of  Rock  River  at  Milan^  III. — This  portion  of  the  canal 
is  4  J  miles  in  length,  surmounting  a  fall  of  18  feet,  and  was  formally 
opened  to  navigation  April  17,  1895.  During  the  past  fiscal  year  the 
canal  was  in  use  two  hundred  and  forty-sev^n  days,  during  which 
time  there  passed  through  it  1,248  boats  and  barges,  carrying  3,472 
tons  of  freight  and  2,862  passengers. 

The  commercial  traffic  w-as  about  double  that  of  the  previous  year. 

The  draft  afforded  by  the  canal  is  7  feet.  The  locks,  3  in  number, 
have  a  length  of  170  feet  between  miter  sills  and  a  width  of  35  feet. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  year  is  $8,423.46. 

(See  Appendix  Z  5.) 

6,  Improvement  of  Rock  River  pool^  Illinois  and  Mississippi 
Canal. — Under  a  project  and  an  allotment  of  $20,000  from  the  appro- 
priation for  construction  of  the  canal  work  was  carried  on  in  the 
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reach  of  Rock  River,  extending  from  Lock  29  to  Lock   36.    This 
project,  aproved  by  the  Engineer  Department  December   14,  1906, 

i)rovides  for  a  channel  80  feet  wide  and  5  feet  deep  at  low^  water  from 
jock  29  to  Lock  35  by  means  of  rock  excavation  and  ordinary  dredg- 
ing of  sand  and  gravel.  One  steam-drill  boat,  1  dipp>er  dredge,  and  1 
suction  dredge,  with  tenders,  have  been  employed  during  the  current 
season,  wnth  good  results,  between  Lock  29  and  the  head  of  MansiUs 
Island,  and  it  is  thought  that  the  work  proposed  will  be  completed 
prior  to  the  intended  opening  of  the  canal. 

The  amount  expended  durmg  the  year  is  $9,886.73, 

(See  Appendix  Z  0.) 

7.  Operating  and  care  of  Galena  River  im^proveTmnt.  Illinois. — ^This 
improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River,  was 
purchased  bv  the  United  States  in  March,  1894,  under  provisions  of 
the  act  of  Septeml>er  19,  1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  two 
hundred  and  thirty-five  days,  in  which  time  there  passed  through  it 
3,131  boats  and  barges,  carrying  12,540  passengers  and  4,128  tons  of 
merchandise,  which  traffic  was  about  equal  to  that  of  the  previous 
year. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  feet,  as 
limited  l)y  the  depth  on  the  lower  miter  sill  of  the  lock,  which  has  an 
available  length  of  307  feet  and  width  of  52  feet. 

The  cost  of  o])erating  and  care  of  the  improvement  is  provided  for 
under  an  indefinite  ap])ropriation  made  by  act  of  July  5,  1884. 

The  amount  expended  during  the  year  is  $2,805.06. 

(See  Appendix  Z  7.) 

PIu.VN  AND  ESTIMATK  OF  COST  OF  IMPROVEMENT  OF  3IISSIS8IPPI  RIVBB 
BETWEEN  THE  MISSOURI  RIVER  AM)  ST.  PAUL,  MINN.,  MADE  IN  COM- 
PLIANCE WITH  RIVER  AND   HARBOR  ACT  OF  MARCH  3,  1905. 

Report  dated  Octolx^r  1,  1900,  required  by  the  river  and  harbor  act 
approved  March  8,  11)0."),  on  est hn ate  of  cost  of  securing  a  channel  6 
feet  deep  in  the  Mississippi  Rircr  hetireen  the  Missouri  River  and 
St.  Patfl^  Minn.,  was  submitted  by  the  district  officer.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Document  No.  341, 
Fifty-ninth  Coiigr(»ss,  second  s(»ssion.  The  cost  of  this  work,  includ- 
ing work  on  the  Rock  Island  and  Des  Moines  rapids,  is  estimated  at 
$20,000,000. 

UESKRVOIHS  AT  HKADWATKRS  OF  MISSISSIPPI  RIVER;  IMPROYK- 
MKNT  OF  MISSISSirri  RIVKR  FROM  ST.  PAUL  TO  MINNEAPOLIS* 
MINNESOTA,  OF  RIVERS  IN  WISCONSIN  AND  MINNESOTA  TRIBU- 
TARY TO  MISSISSIPPI  RIVER.  OF  WARROAD  HARBOR  AND  RIVBB, 
MINNESOTA,  AND  OF  RED  RIVER  OF  THE  NORTH.  MINNESOTA  AND 
NORTH  DAKOTA:  OAUGINi;  MISSISSIPPI  RIVER  AT  ST.  PAUIi,  MIN- 
NESOTA. 

This  district  was  in  the  charge  of  Lieut.  Col.  Greo.  McC.  Derby, 
Corps  of  Engineers,  until  Xoveinl)er  17,  1900,  and  in  the  temporary 
charge  of  Col.  James  B.  Quinn,  Corps  of  Engineers,  from  November 
18,  11)0(),  to  June  7,  1907,  and  of  Capt.  Edward  H.  Schulz,  Ck>rp6  of 
Engineers,  since  June  8,  1907.     Division  engineer,  Lieut.  CoL  W.  BL 
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Bixby,  Corps  of  Engineers,  to  November  17,  1906,  and  since  June  8, 
1907. 

1.  Mississippi  River  between  St.  Paul  and  Minneapolis,  Minn. — 
This  stretch  of  river  may  be  divided  into  three  sections — ^lower, 
middle,  and  upper.  The  lower  section,  extending  from  the  Omaha 
Railroad  brid^  in  St.  Paul  to  the  mouth  of  the  Siinnesota  Biver,  is 
navigable,  in  its  natural  condition  and  during  low  water,  for  boats 
drawing  3  feet  of  water.  Its  further  improvement  is  not  now  re- 
quired. The  middle  section,  mouth  of  the  Minnesota  Biver  to  Minne- 
haha Creek,  has  a  swift  current  and  a  narrow  channel  of  about  2^  feet 
depth.  It  is  i)ossible  for  the  smaller  boats  to  navigate  it,  but  up- 
stream freighting  upon  it  is  impracticable.  No  provision  has  been 
made  for  the  improvement  of  this  section.  The  upper  section,  Min- 
nehaha Creek  to  Washington  Avenue  Bridge,  in  Minneapolis,  may 
be  subdivided  into  two  sections,  the  first  extending  from  Minnehaha 
Creek  to  Lock  No.  2  and  the  second  from  Lock  No.  2  to  Washington 
Avenue  Bridge.  The  first  subdivision  of  the  upper  section  is  very 
similar  to  the  middle  section ;  the  second  subdivision  was  originally 
a  succession  of  shallow  rapids,  separated  by  deeper  pools.  The 
ruling  low-water  depth  was  about  2  feet,  and  the  swift  current  pre- 
cluded in  low  stages  the  upstream  passage  of  boats  drawing  more 
than  12  to  15  inches.  The  risks  run  and  the  expenditure  of  power 
required  to  navigate  this  section  effectually  prevented  its  use  even  by 
small-draft  boats. 

The  project  is  for  the  improvement  of  the  upper  section,  and  was 
submitted  March  1, 1894.  It  called  for  the  construction  of  two  dams, 
with  locks  of  the  same  dimensions  as  those  of  the  Des  Moines  Bapids 
Canal,  and  with  5  feet  on  the  lower  miter  sills  at  low  water.  The  proj- 
ect was  approved  by  Congress  and  construction  work  inaugurated  by 
the  river  and  harbor  act  of  August  18, 1894,  which  provided  for  com- 
mencing the  construction  of  Lock  and  Dam  No.  2,  located  near 
Meekers  Island.  The  river  and  harbor  act  approved  March  3,  1899, 
authorized  the  completion  of  Lock  and  Dam  No.  2,  together  with 
Lock  and  Dam  No.  1,  under  continuing  contracts  or  otherwise,  at  a 
total  cost,  for  both  locks  and  dams,  of  $1,166,457.  An  increase  in  the 
limit  of  cost  to  $1,466,000  was  authorized  by  the  river  and  harbor  act 
approved  March  3,  1905.  This  act  authorized  continuing  contracts 
for  the  completion  of  the  work  in  the  sum  of  $299,543,  of  which 
$239,543  still  remains  to  be  appropriated. 

The  amount  expended  to  June  30,  1907,  was  $932,572.81,  of  which 
the  sum  of  $2,792.43  was  for  the  repair  of  the  west  bear-trap  sluice 
gate  at  Ijock  No.  2  and  should  be  classed  as  maintenance. 

During  the  year  the  sum  of  $13.19  was  received  from  the  sale  of 
condemned  material  and  for  blueprint  copies  of  maps. 

During  the  year  the  damaged  noor  of  Lock  No.  2  was  removed  and 
a  new  floor  laid  of  large  paving  stones  on  gravel  filling.  The  west 
bear-trap  sluice  gate  at  Lock  No.  2  was  examined  and  repaired.  The 
interior  of  the  gate  was  found  to  contain  a  deposit  of  river  silt,  gravel, 
and  bark,  which  prevented  it  from  going  within  2  feet  of  its  normal 
condition  when  down.  Most  of  the  rods  attached  to  the  holding-down 
chains  were  broken  or  badly  bent.  This  was  caused  by  the  roos  being 
prevented  by  the  sediment  from  falling  as  intended,  and  when  &e 
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gate  was  lowered  the  rods  were  struck  and  bent  over  or  broken  off 
short.  The  sediment  was  removed  and  the  rods  w^ere  taken  out  and 
replaced  with  chains.  On  account  of  the  danger  of  high  water,  the 
east  gate  was  not  examined,  but  it  is  undoubtedly  in  the  sanie  con- 
dition and  will  be  repaired  when  the  river  has  fallen  sufficiently. 

Excavation  for  land  wall  of  the  lock  was  resumed  and  at  the  end 
of  the  fiscal  year  2,400  cubic  yards  of  the  wall  had  been  put  in. 

I^)ck  No.  2  is  now  open  for  navigation  and  ve^ssels  drawing  4  feet 
or  less  with  sufficient  power  to  stem  the  swift  current  below  the  lock 
are  now  able  to  reach  the  steamboat  landing  at  Minneapolis  at  and 
al)ove  the  3-foot  stage  of  the  river  maintained  during  the  low-water 
season  through  the  operation  of  the  reservoirs  at  the  headwaters  of 
the  Mississippi.  On  May  19,  1J)07,  the  Itura,  of  Minneapolis,  was 
locked  through,  being  the  first  power  boat  to  go  through  the  lock. 

The  usual  variation  of  water  surface  at  I^ock  No.  1  is  7  feet  and  the 
maximum  1(>  feet. 

The  head  of  navigation  for  large  boats  is  now  the' mouth  of  the 
Minnesota  River.  I^  reight  boats  and  raft  boats  can  and  do  navigate 
this  portion.  The  reach  from  the  mouth  of  the  Minnesota  River  to 
Minnehaha  Creek,  a  distance  of  3.4  miles,  is  available  for  light-draft 
excursion  Ixmts  and  is  regularly  used  by  them. 

At  the  present  time  the  principal  commerce  is  the  passage  of  logs* 
loose  and  rafted.  During  the  calendar  year  1906  75,000,000  feet 
B.  M.  of  logs,  approximately  300,000  tons,  with  an  estimated  value 
of  $900,000,  was  floated  loose  on  the  upper  and  middle  sections  and 
towed  in  rafts  by  steamboats  over  the  lower  section.  The  excursion 
business  on  the  lower  and  middle  sections  amounts  to  about  $15,000 
per  annum. 

The  construction  of  the  two  locks  and  dams  will  develop  a  pas- 
s(»nger  traffic  l)etween  St.  Paul  and  Minneapolis,  and  it  is  expectea  to 
reduce  the  freight  rate  on  flour  and  grain  shipped  from  Minneapolis. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
expenditure  during  the  fiscal  vear  1909  in  the  construction  of  a  lock- 
tender's  dwelling  at  I^)ck  anJ  Dam  No.  2  and  completing  Lock  and 
Dam  No.  1. 

By  act  approved  June  25,  190(5,  Congress  created  a  Commission  to 
examine  and  report  to  the  Secretary  of  AVar  c(mcerning  the  use  by 
the  United  States  of  the  waters  of  tfie  Mississij)pi  River  flowing  over 
the  dams  between  St.  Paul  and  Minneapolis,  Minn.  Lieut.  Col. 
(t.  McC.  Derby,  Corps  of  Phigincn^rs;  Capt.  Amos  AV.  Kimball,  Quar- 
termaster, U.  S.  Army,  and  Chief  Engineer  Carl  M.  Green,  U.  S.  Rev- 
enue-Cutter Service,  w(»re  appointed  membi^rs  of  the  Conunission. 


McC.  Derby,  Corps  of  P^ngineers,  who  was  away  on  leave  of  absence; 
and  J.  ¥j,  AVoodwell  was  designated  by  the  Secretary  of  the  Treasury 
to  serve  in  lieu  of  Chief  Engineer  Carl  M.  Green.  The  recognised 
commission  has  had  one  meeting  at  St,  Paul,  but  has  not  yet  submitted 
its  final  report. 
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July  1,  19m5,  balance  ynexpeuded $315,120.02 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 30, 000.  00 

Amount  derived  from  sales 13. 19 


345, 133.  21 
June  30,  1907,  amount  expended  during  fiscal  year : 

For    works   of   improvement $48,443.40 

For  maintenance  of  improvement 2,792.43 

51, 235. 83 


July  1,  1907,  balance  unexi^ended 293,897.38 

July  1,  1907,  outstanding  liabilities 8,870.95 


July  1,  1907,  balance  available 285,026.43 


July  1,  1907,  amount  covered  by  uncompleted  contracts 5,400.00 

Amount  (estimateil)  required  for  completion  of  existing  project 239,543.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907___' 239,543.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  A  1.) 

2.  Reservairs  at  headwaters  of  Mississippi  River ^  and  Mississippi 
River  between  Brainerd  and  Grand  Rdvids^  Minn. — The  original 
project,  adopted  January,  1880,  calls  for  trie  construction  of  41  reser- 
voirs in  Wisconsin  ana  Minnesota  to  collect  surplus  water,  prin- 
cipally from  precipitation  of  winter,  spring,  and  early  summer,  to 
\ye  systematically  released  during  the  low-water  season,  so  as  to 
benefit  navigation  on  the  Mississippi  River  below.  Estimated  cost, 
exclusive  of  land  and  flowage  easements,  $1,809,083.  Dams  have  been 
constructed  at  Lake  Winnibigoshish,.  Leech  Lake,  Pokegama  Falls, 
Pine  River,  and  Sandy  Lake. 

Reasons  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  page  1681  et  seq.,  for  limiting  the  system  at  that  time  to 
the  reservoirs  then  actually  constructed. 

The  river  and  harbor  act  approved  March  2,  1907,  authorized  the 
construction  of  a  low  reservoir  at  Gull  Lake,  Minnesota,  project  No. 
1,  which  contemplates  providing  a  reservoir  to  hold  one  year's  supply 
of  water — flowage  line,  1,197  leet  above  sea  level;  capacity,  3,000,- 
000,000  cubic  feet — at  an  estimated  cost  of  $70,000,  provided  that  the 
necessary  land  and  flowage  easements  be  furnished  tree  of  cost  to  the 
United  States.  The  said  act  also  authorized  the  reconstruction  of 
Sandy  Lake  dam,  without  a  lock  for  steamboats,  at  an  estimated 
cost  of  $75,000.  As  the  present  dam  has  a  navigable  lock  in  con- 
nection with  it,  the  elimination  of  the  lock  in  the  proposed  new 
structure  caused  considerable  protest,  as  the  present  lock  has  been 
in  constant  use  since  the  present  structure  was  built.  It  is  under- 
stood that  an  effort  will  be  made  at  the  next  sevssion  of  Congress 
to  obtain  an  additional  appropriation  to  provide  for  the  reconstruc- 
tion of  the  lock  also.  In  my  opinion  the  lock  should  be  provided 
for,  and  would  require  an  additional  appropriation  of  $50,000. 

The  amount  expended  to  June  30,  1907,  was  $1,387,441.  During 
the  year  the  sum  of  $38.65  was  received  from  sale  of  condemned 
material.  The  expenditures  cover  cost  of  construction  of  five  dams 
and  their  operating  machinery;  the  reconstruction  of  the  dams  at 
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Lake  Winnibigoshish,  Leech  Lake,  and  Poke^ama  Falls ;  reconstruc- 
tion of  Pine  River  dam ;  superintendence  and  contingencies ;  certain 
awards  for  damages;  purchase  of  lands  and  flowage  easements; 
repairs  and  partial  renewals ;  operating  the  dams  up  to  February  1, 
1895;  and  the  removal  of  overhanging  trees,  snags,  and  other  obstruc- 
tions to  navigation  on  the  Mississij^pi  River  between  Grand  Rapids 
and  Brainerd,  Minn. 

The  expenditure  has  resulted  in  benefit  during  the  lo^w-water 
season  to  the  navigable  portions  of  the  Mississippi  River  from  Cass 
Lake,  Minn.,  to  Lake  Pepin  and  below,  and  incidentally  in  the  miti- 
gation of  the  floods  in  the  river  above  St.  Paul. 

The  project  at  present  is  to  replace  the  original  timber  structures 
by  permanent  dams  of  concrete  or  masonry;  to  construct  a  con- 
crete dam  at  Gull  Lake,  Minnesota ;  to  define  by  proper  surveys  the 
areas  which  are  occupied  for  flowage  or  other  purposes  in  the  con- 
struction and  operation  of  the  reservoirs;  f\nd  to  acquire  by  purchase 
necessary  rights  not  yet  obtained  over  such  areas.  The  project 
also  includes  the  improvement  of  the  Mississippi  River  between 
Brainerd  and  Grand  Rapids,  Minn.,  by  the  removal  of  snags  and 
other  obstructions. 

For  original  plans  and  surveys,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1870,  page  285;  1875,  page  441;  1879,  page  1206; 
1881,  paces  1761  and  2748;  1882,  page  1830;  1885,  page  1749;  also  re- 
port of  Board  of  1880,  Annual  Report  of  the  Chief  of  En^neers  for 
1881,  page  17()3.    Modifications,  Annual  Report  of  the  Chief  of  En- 

gneers  for  1883,  page  1472.  Effects  on  low- water  stages,  Annual 
eports  of  the  Chief  of  P]ngineers  for  1886,  page  1503;  1887,  page 
1()69.  Board  of  1887  disapproved  extension  to  St.  Croix,  Chippewa, 
and  Wisconsin  rivers.  Annual  Report  of  the  Chief  of  Engineers  for 
1887,  page  1080.  Description  of  dams,  1881,  page  1763;  1883,  page 
1456;  1887,  page  1667;  1901,  page  2313.  History,  1892,  page  1824: 
1901,  page  2309.  For  regulations  pres(Til)e(l  by  the  Secretary  of 
War  for  operating,  sw  page  1830,  report  for  1896.  Crevasse,  Fine 
River  reservoir,  page  1844,  report  for  1896,  and  page  1813,  report 
for  1897.  Second  cut  in  luitural  embankment,  Pine  River  reservoir, 
page  2184,  report  for  1899.  I)escrij)tion  of  Lake  Winnibigoshish 
dam,  as  reconstructed,  page  2313,  report  for  1901. 

During  the  year  the  reconstruction  of  Pine  River  dam  was  com- 
pleted. Plans  and  specifications  for  the  reconstruction  of  Sandy 
Lake  dam,  without  a  lock  for  steamlK)ats,  were  prepared.  Condemna- 
ti(m  proceedings  for  the  acquisition  of  the  baiana*  of  the  land  and 
flow^age  easements  required  were  inaugurated.  Snags  and  sunken 
logs  were  removed  from  the  channel,  and  overhan^ng  trees  and 
brush  were  cut  along  the  banks  of  the  Mississippi  River  between 
(jrand  Rapids  and  a  point  about  9  miles  above  Brainerd,  Minn. 

Before  work  was  commenced  on  the  Mississippi  River  between 
Brainerd  and  Grand  Rapids,  Minn.,  the  channel  was  seriously  ob- 
structed by  snags  and  sunken  logs,  and  the  banks  were  covered  with 
overhanging  tnn^s  and  bushes,  making  steaniboat  navigation  both 
difficult  and  dangerous.  The  work  done  during  the  past  four 
has  resulted  in  a  greatly  improved  channel. 
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The  maximum  draft  that  can  be  carried  at  low  water  depends  upon 
the  amount  of  water  that  is  being  released  from  the  reservoirs.  This 
amount  varies  with  the  requirements  of  navigation,  but  a  depth  of  4 
feet  could  readily  be  maintained  throughout  the  low-wat^r  season  if 
it  were  necessary.  The  usual  variation  in  the  level  of  the  water  sur- 
face is  about  10  feet.  Cass  Lake,  Minn.,  is  the  head  of  navigation 
on  the  river,  though  it  is  interrupted  by  dams  without  locks  at  Min- 
neapolis and  several  points  above.  There  are  no  such  obstructions 
between  Brainerd  and  Grand  Rapids,  a  distance  of  182  miles. 

There  are  five  steamboats  operating  on  the  Mississippi  River 
between  Brainerd  and  Grand  Rapids.  During  the  year  thev  carried 
about  5,550  passengers,  about  11,900  tons  of  manufactured^  lumber, 
and  about  14,700  tons  of  general  merchandise.  The  estimated  value 
of  the  last  two  items  is  $1,078,050.  About  410,000,000  feet  B.  M.  of 
logs,  about  1,435,000  tons,  was  floated  down  the  river,  their  value 
bemg  about  $4,920,000.  There  are  no  railroads  paralleling  the  river 
on  this  stretch  of  182  miles;  settlers  are  mainly  dependent  upon  the 
river  as  a  means  of  transportation  or  are  compelled  to  haul  long  dis- 
tances by  team. 

The  navigation  interests  most  particularly  benefited  by  the  reser- 
vior  system,  in  addition  to  the  above,  are  the  steamboats  operating  on 
the  Mississippi  River  from  St.  Paul  down. 

The  effect  of  the  project  on  freight  rates  is  far-reaching  as  it 
makes  steamboat  transportation  possible  between  Brainefd  and  Grand 
Rapids,  where  freight  would  otherwise  have  to  be  carried  by  wagon, 
and  it  makes  it  possible  to  maintain  the  river  at  St.  Paul  at  or  above 
a  3-foot  stage  when  it  would  otherwise  be  liable  to  fall  to  zero  or 
below.  The  railroad  freight  from  St.  Paul  to  St.  Louis,  600  miles, 
is  only  5  per  cent  higher  than  the  rate  from  St.  Paul  to  Chicago,  400 
miles.  Steamboat  n^ight  rates  to  common  points  below  St.  Paul 
are  about  one- third  lower  than  those  of  the  railroads. 

Recent  surveys  having  shown  that  owing  to  errors  in  the  original 
surveys  the  United  States  failed  in  some  cases  to  secure  the  flowage 
right  on  all  the  land  affected  by  the  reservoirs,  fee  title  or  flowage 
easements  were  obtained  during  the  year  on  91  tracts,  aggregating 
517  acres,  at  a  cost  of  from  $3  to  $5  per  acre  for  fee  title,  and  $1  to  $3 
per  acre  for  flowage  easements.  This,  with  4,785  acres  of  public  and 
State  lands  on  which  flowage  easements  have  been  reserved,  makes 
a  total  of  8,006  acres  on  which  fee  title  or  flowage  easement  has  been 
obtained  since  the  completion  of  the  resurvey  of  the  reservoirs  in 
1903. 

Of  the  expenditures  during  the  year  $9,702.48  was  expended  in  the 
reconstruction  of  Pine  River  dam;  $2,880.43  in  the  improvement  of 
the  Mississippi  River  between  Brainerd  and  Grand  Rapids;  $4,483.32 
in  the  purchase  of  lands  and  easements  required  for  flowage  from  the 
reservoirs,  and  $3,690.45  for  administration  and  office  expenses. 
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July  1.  IIKh;,  Imlaiut'  uiioximmhUhI $15ft,81S.6S 

Amount  appropriahnl  by  river  i\m\  harlMtr  a<*t  approvtHi  Mnivh  2. 

11K)7 145,000.00 

Amount  doriviHl  from  Hales 38.65 


aa3. 8&I.  33 


Juno .'«),  UN)7,  amount  ox]hmi(Io<1  during;  fiH<*aI  year,  for  workM  of  liii- 
provoment --  20.750.68 


July  1,  11K)7,  balantv  unexi)en<h»(l _     _  283.007.65 

July  1.  1007.  outstamllnjr  liahililles ._ 2,453.38 


July  1.  1IK)7,  Imlamv  available 280.  <>4I.26 

(Sw  Appendix  A  A  :!.) 

3,  OpcratiiKf  and  care  of  rv^irn'oir^  at  headwaters  of  Afississip^ 
lit  rev. — The  river  ami  harlM)r  net  of  Aumist  18,  1894,  made  applica- 
ble to  the  res(»rv()irs  at  headwaters  of  Mississippi  River,  ^*  so  rar  as 
concerns  their  care,  pres(»rvation,  and  maintenance,"  the  provisions 
of  the  general  aj>j)r()j)riati(m  for  "'  ()]H»ratin^  and  care  of  canals  and 
other  works  of  navipition,  indefinite/"  contained  in  section  4  of  the 
river  and  harbor  act  of  July  *k  1884.  The  first  allotment  was  made 
Jamiarv  25,  1895,  and  the  expenses  from  Februaiy  1,  1895,  have  been 
paid  from  the  indefinite  a])pr()priation. 

The  reservoir  system  was  built  by  the  (iovernment  primarily  for 
the  lH»n(»fit  of  navigation  on  the  Mississij)j)i  Kiver  and  incidentallv  to 
mitigate  its  floods.  The  system  is  operated  by  impounding  the  waters 
in  excess  of  the  natural  low-wat(»r  flow  at  tnnes  when  this  excess  is 
not  needed  by  naviofation  and  releasing  during  the  low-water  season 
of  navigation  such  a  volume  of  water  as  will  maintain  the  gauge  at 
St.  Paul  at  a  mininnun  height  as  much  above  low  water  as  the 
available  water  in  storage  will  permit.  The  district  officer  states  that 
without  the  addition  of  stored  waters  fnmi  the  reservoir  system  the 
river  at  St.  Paul  is  liable  to  fall  to  a  stage  of  0.2  foot,  as  happened 
in  July  and  August,  1894,  or  to  minus  0.9,  as  happened  in  April,  1896, 
and  would  have  happened  also  in  August,  1894,  but  for  the  timely 
airival  of  water  from  the  reservoirs,  whereas  with  judicious  and 
ecxmomical  use  of  the  reservoir  wat(»r  it  is  quite  practicable  to  keep 
the  gauge  at  St.  Paul  from  ever  falling  below  3  feet  during  the 
season'of  navigation.  This  is  a  very  substantial  benefit.  On  the  434 
miles  of  river  above  St.  Paul,  where  the  stream  is  smaller,  a  still 
gi'eater  elFect  can  be  obtained. 

The  effect  of  the  reservoirs  in  mitigating  the  floods  of  the  iipper 
Mississippi  is  equally  pronounced.  AVere  it  not  for  holding  back 
in  the  reservoirs  the  flood  waters  of  a  drainage  basin  3,265  square 
miles  in  extent  the  flood  heii^ht  Iwtween  Sandy  River  and  Aitkin 
would  often  Ik>  several  feet  higher  than  it  is  during  the  spring  and 
early  summer. 

Amount  expended  to  June  30,  1907,  $234,750.40. 

All  five  reservoirs  have  been  oi)erated  during  the  entire  year. 
During  the  year  necessary  repairs  were  made  to  the  dams  and  quar- 
ters, and  to  the  telephone  lines  between  Winnibigoshish  and  L^B<:h 
Lake  dams  and  Bena,  Minn.,  between  Sandy  Lake  dam  and 
McGregor,  Minn.,  and  l)etween  Pine  RivdT  dam  and  Pequot,  Minn. 

For  capacities  of  reservoirs,  maps  of  fggion,  and  comparison  of 
rainfall  and  run-off,  see  Annual  Reports  oS  ^®  Chief  of  Engineers 

\ 


\ 
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for  1896,  page  1841,  and  1905,  page  1678.  For  break  in  Pine  River 
reservoir,  see  Annual  Reports  of  the  Chief  of  Engineers  for  1896, 
page  1844,  and  for  1897,  page  2144.  For  diagrams  showing  how 
much  water  had  been  stored  each  year  in  each  reservoir,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  Part  4,  page  2798.  For 
distribution  of  liabilities  incurred  during  the  fiscal  years  1898  to  1905, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  1676- 
1677.  For  Report  of  Board  of  Engineers  upon  matters  connected 
with  the  operation  of  the  reservoirs,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1906,  Part  2,  page  1443. 

Leech  Lake  reservoir  when  full  being  about  4  feet  below  the  level 
of  Lake  AVinnibigoshish  reservoir,  a  channel  between  the  two  would 
make  it  possible  to  draw  off  the  surplus  water  from  Lake  AVinni- 
bigoshish  reservoir,  storing  it  in  Leecn  Lake,  to  great  advantage  at 
times.  Such  a  channel  could  be  constructed  at  small  expense.  The 
efficiency  of  the  reservoir  system  could  also  be  greatly  increased  at 
small  expense  by  dredging  the  channels  above  the  dams  and  those 
connecting  the  various  lakes  that  constitute  the  reservoirs.  The 
aprons  of  the  dams  are  now  several  feet  below  the  level  to  which  the 
water  can  be  drawn  down  through  the  existing  contracted  channels. 

(See  Appendix  A  A  3.) 

4.  St,   Croix  liiver^    Wisconsin  and  Minnesota, — Before   the   im- 

Erovement  was  begun  the  low-water  depth  in  the  channel  above 
.ake  St.  Croix  was  but  2  feet  on  many  of  the  bars.  In  Lake  St. 
Croix  the  channel  over  the  Hudson  and  Catfish  bars  was  narrow 
and  tortuous. 

The  project  adopted  in  1875,  and  amended  as  to  cost  in  1882  and 
1889,  contemplated  the  removal  of  snags,  bowlders,  and  bars,  and 
the  contraction  of  the  low-water  channel. from  Taylors  Falls  to  the 
head  of  Lake  St.  Croix,  and  widening  and  straightening  the  chan- 
nel where  it  is  narrow  and  tortuous  in  Lake  St.  Croix  by  dredging 
and  contraction  works.  The  improvement  of  the  harbor  and  water 
front  of  Stillwater,  Minn.,  was  added  by  the  river  and  harbor  act 
of  June  3,  1896.  The  object  of  the  hnprovement  was  to  furnish  a 
channel  3  feet  deep  from  Taylors  Falls  to  the  confluence  with  the 
Mississippi  River,  52.3  miles,  and  to  better  the  harbor  facilities  at 
Stillwater.  The  last  estimate  placed  the  cost  at  $136,700.  The  full 
amount  of  the  estimate  had  been  appropriated  and  expended  by  1903 
and  the  results  sought  had  been  acnieved.  Since  that  date  but  small 
appropriations  have  been  available,  which  in  the  average  have  not 
been  sufficient  for  the  maintenance  of  the  improvement.  The  chan- 
nel above  Stillwater  has  deteriorated  to  a  depth  of  2^  feet,  and  is 
also  much  obstructed  with  snags  and  sunken  logs. 

The. amount  expended  to  June  30,  1907,  was  $143,533.34,  of  which 
the  amount  spent  since  1900,  $12,123.84,  was  for  maintenance  only. 

During  September  and  October,  1906,  the  bar  at  Sweazys  Landing 
was  dredged  for  a  distance  of  143  feet,  60  feet  wide  and  4  feet  deep 
at  low  water.  The  training  dam  at  that  point  was  repaired,  about 
300  feet  of  it  being  raised  2^  feet.  In  May  and  June,  1907,  the 
entire  dredging  fleet  and  machinery  was  thoroughly  overhauled  and 
repaired  at  a  cost  of  $1,371.38.  The  fleet  was  taken  up  to  Osceola, 
Wis.,  and  dredging  the  bars  in  that  vicinity  was  commenced  just 
prior  to  the  close  of  the  fiscal  yeoTt 
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Regular  appropriations  of  $3,600  per  annum  are  needed  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  low 
water  was  3  feet  at  and  below  Stillwater.  Taylors  Falls,  about  52 
miles  from  its  mouth,  is  the  head  of  navigation  on  this  stream,  and 
the  entire  reach  is  navigable.  The  usual  variation  of  level  of  water 
surface  is  about  0  feet. 

Tlie  tonnage  passing  over  the  river  was  approximately  330,000 
tons  in  loose  logs  and  tows  of  lumber  and  log  rarts  during  the  season 
of  1906.  A  few  steamboats  made  occasional  trips  from  Stillwater 
to  Taylors  Falls  during  the  season,  and  one  is  now  running  regularly 
between  Taylors  Falls  and  Osceola.  Steamboat  operations  have 
been  greatly  interfered  with  heretofore  by  the  running  of  loose  logs 
in  immense  numbers  and  by  cutting  olF  the  natural  low-water  flow  of 
the  river  at  dams  controlled  by  the  lumbermen.  Logging  operations 
nre,  however,  now  rapidly  declining  on  this  stream,  and  tne  principal 
obstruction  to  its  use  for  general  navigation  is  now  the  inadequate 
depth  on  the  bars  and  the  unsafe  condition  of  the  channel,  due  to 
snags  and  sunken  logs.  There  are  sixteen  steamboats  at  Stillwater 
engjigod  in  handling  loose  logs  and  rafting  them  to  points  below. 

The  effect  of  the  project  on  freight  rates  is  indirect,  if  any,  for 
the  river  has  practicaly  been  unnavigable  of  recent  years  above  Still- 
water and  there  are  no  freight  boats  plying  on  the  river. 

Reference  to  report  on  examination  ordered  by  the  river  and  harbor 
net  of  March  3, 1005,  will  be  found  in  the  Annual  Report  of  the  Chief 
of  r^ngineers  for  1006,  Part  1,  page  483. 

July  1.  IIXm;.  ImlaiKo  unexiiended $2,880.65 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907 4, 000. 00 

G.  880.  (» 
June  'V\  11K)7,  amount  exiionde*!  during  flncal  yejir,  for  niaintouauce 
of   Improvement 3,048.90 

July  1,  11>07,  balance  unexi>endtHl 3,831.66 

July  1,  1!M)7,  outstanding:  liabilities .    .__      656.90 

July  1,  liK)7,  balance  available ....   __        3.174.76 

(See  Appendix  A  A  4.) 

o,  Minnesota  River ^  Minnesota. — Under  original  conditions  the 
river  was  navigable  at  high  stages  of  water  between  Mankato  and 
the  mouth,  a  distance  of  about  114  miles.  Above  Mankato  it  was 
navigable  only  during  short  {periods  of  high  water.  Along  its  entire 
navigable  portion  it  was  obstructed  with  great  numbers  of  snags, 
l)Owlders,  and  overhanging  trees. 

The  original  project  was  adopted  by  Congress  March  2,  1867.  and 

Provided  for  an  open-channel  improvement  from  Yellow  Medicine 
liver  to  the  mouth,  237  miles,  by  removing  snags  and  bowlders;  esti- 
mate of  cost,  $117,000.  This  project  was  mo<litied  in  1893  to  include 
the  construction  of  a  low-water  dam  across  the  mouth  of  the  river  at 
Pike  Island  and  the  dredging  of  the  Fort  Snelling  chute  at  the  head 
of  Pike  Island,  through  which  the  low-water  discharge  of  the  river 
is  diverted  by  the  dam.  The  dam  does  not  affect  high- water  condi- 
tions, as  it  barely  causes  a  ripp"      '*  the  surface  of  the  water  at  a 


RIVER   AND   HARBOR   IMPROVEMENTS.  505 

bank-full  stage.  Amount  expended  to  June  30,  1907,  $135,354.23,  of 
which  $3,854.98  was  for  maintenance  of  existing  improvements. 

Appropriations  since  1896  have  been  very  small  and  irregular  and 
have  all  oeen  applied  to  the  maintenance  of  the  improvement  at  the 
mouth  of  the  river,  for  which  purpose  they  have  not  been  suflScient. 
The  bar  across  the  Fort  Snelling  chute  re-forms  whenever  the  Missis- 
sippi River  is  higher  than  the  Minnesota  and  requires  dredging  every 
year  to  keep  the  channel  in  good  order. 

During  the  season  of  1906  the  river  was  at  a  fairly  high  stage,  and 
the  channel  was  therefore  of  sufficient  depth  at  the  mouth  to  permit 
the  passage  of  boats  without  serious  difficulty,  and  the  small  amount 
of  redredging  that  could  have  been  done  with  the  funds  available 
was  unnecessary.  A  few  overhanging  trees  and  snags  in  the  Fort 
Snelling  chute  were  removed. 

Regular  appropriations  of  $2,000  per  annum  are  needed  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  low 
water  is  limited  to  about  2  feet  on  account  of  the  undredged  portion 
of  the  bar  at  the  outlet.  Immediately  above  this  bar  a  depth  of  6 
feet  exists  to  Shakopee,  24  miles,  and  5  feet  to  Chaska,  29  miles  from 
the  mouth.  Little  Rapids,  37  miles  from  the  mouth,  may  be  consid- 
ered the  head  of  navigation  at  present,  although  at  high  stages  navi- 
gation is  possible  to  Le  Sueur,  88  miles  from  the  moutn. 

No  commerce  now  exists  on  this  stream,  except  that  of  small 
pleasure  launches  and  occasional  excursion  steamers,  the  river  not 
having  been  maintained  in  such  condition  as  to  make  other  commerce 
possible. 

Until  a  constant  and  sufficient  low-water  depth  is  assured,  which 
can  only  be  by  such  regularity  in  the  appropriations  as  will  permit 
annual  dredging  at  the  outlet,  this  stream  can  have  no  effect  on  com- 
merce or  freight  rates,  as  vessels  of  commercial  size  can  not  ordi- 
narily enter  it. 

For  historical  sketches  see  Annual  Report  of  the  Chief  of  Engineers 
for  1879  and  1894,  pages  1182  and  1725,  respectively. 

July  1,  1906,  balance  unexpended $163.64 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907-  2, 000.  00 

2, 163.  64 
June  30,  1907,  amount  expendeil  during  fiscal  year,  for  maintenance  of 
improvement 17. 87 

July  1,  1907,  balance  unexpendeil 2,145.77 

(See  Appendix  A  A  5.) 

6.  Red  River  of  the  Norths  Minnesota  and  North  Dakota, — When 
the  improvement  of  this  river  began  the  navigation  of  the  reach 
from  Breckenridge  to  Moorhead,  97  miles,  was  difficult  at  all  stages 
and  impossible  at  low  water.  The  second  reach,  from  Moorhead  to 
Grand  Forks,  155  miles,  had  a  ruling  depth  at  low  water  of  1.5  feet. 
The  third  reach,  from  Grand  Forks  to  the  boundary  line  of  the 
United  States,  143.5  miles,  had  a  ruling  low-water  depth  of  2  feet. 
The  low-water  navigation  of  Red  Lake  River  was  obstructed  by 
bowlders  between  Thief  River  Falls  and  High  Landing,  a  distance 
of  35  miles,  and  by  a  bad  bar  at  the  outlet  of  Red  Lake. 
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The  original  estimated  cost  for  improvement  of  Red  River  of  the 
North  was  $3r>4,598.17,  increased  in  1883  to  $398,598.17.  The  esti- 
mate  was  revised  in  1887  after  Congress  had  substituted  an  open- 
channel  improvement  for  lock  and  dam  at  Goose  Rapids,  and  placed 
at  $252,598.37.  An  increase  of  the  latter  estimate  was  authorized 
May  8,  1893,  to  $310,320.  Congress  in  1896  added  $5,000  to  the  esti- 
mate of  cost  by  attaching  the  improvement  of  Red  Lake  River  to  the 
project.  In  1899,  $4,000  of  the  $10,000  authorized  was  allotted  to 
Red  Lake  River,  so  that  the  present  estimate  of  cost  is  $319^20  for 
both  rivers  from  the  beginning  of  operations. 

Red  Lake  River  lias  Ik^mi  under  improvement  as  part  of  the  Red 
River  of  the  Xortli,  in  accordance  with  the  river  and  harbor  act  of 
June  3,  1890,  but  owing:  to  the  limited  amount  of  funds  available 
nothing  has  lx»en  done  since  1900,  and  in  1905  the  floating  plant  at 
Thief  River  Falls  was  sold  by  authority  of  the  Secretary  of  War. 

The  object  of  the  improvement  is  to  provide  an  open  channel  on 
the  Red  River  of  the  North  from  Breckenridge  to  the  northern 
boundarv  line,  395.5  miles,  as  follows: 

1.  HriK'kenrldRo  to  Moorhead  (07  milos).  a  (>hannel  capable  of  belnfr  navi- 
gated during  liigli  and  me4nuiii  stages  of  water. 

2.  M(H>rliead  to  (vrand  Forks  (I'm  ndles),  a  clianiiel  r»0  feet  wide  and  3  feet 
d€H»p  at  low  water. 

.'{.  (trand  Forks  to  the  northern  boundary  line  (14.3.r»  niile8),  a  channel  00 
feet  wide  and  4  fin^t  d(»t»p  at  low  water. 

Also  to  provide  a  3-foot  oi)en-channel  improvement  of  Red  Lake 
River  and  Red  Lake  from  Thief  River  Flails  to  and  including  Red 
Lake,  a  total  distance  of  135  miles. 

The  total  amount  expended  to  June  30,  1907,  including  work  on 
Red  Lake  River,  was  $31^5,191.94,  of  which  the  expenditures  since 
190*2,  amounting  to  $±2,778.*U,  have  l)een  for  maintenance  only,  the 
appropriations  having  been  insufficient  to  carry  on  the  original 
project.  The  sum  of  $149.50  has  lK»en  returned  to  the  appropriation 
bv  the  sjile  (vf  condenuied  material. 

During  th(»  year  the  dredging  fleet  at  (irand  Forks  was  repaired. 
The  woi>:t  bars  in  the  vicinity  of  Grand  Forks  were  dredged  to  a 
low-water  depth  of  3  feet  and  width  of  (50  fet^t,  over  a  stretch  of  about 
18  miles,  18,9(K)  cubic  yanls  Ix^ing  removed.  AVith  the  excavated 
nuiterial  3,855  linear  feet  of  training  dikes  was  formed,  and  295  over- 
hanging trws  and  snags  and  3  bowlders  were  removed.  In  the 
spring  of  1907  the  dredging  fleet  and  macihinery  were  overhauled 
and  rej)aire(l  at  a  cost  of  $509.03. 

On  June  30,  1907,  the  object  of  the  improvement  had  not  been 
attained  on  the  first  division  of  the  Red  River  of  the  North,  whidi 
has  for  some  years  In^en  closinl,  bv  highway  bridges,  against  all  navi- 
gation. The  desired  results  were  obtained  some  years  ago  on  all 
but  13  miles  of  the  st^cond  division,  but  owing  to  shortage  of  funds, 
which  has  prevented  sufficient  dredging  Immu^  done  to  maintain  the 
improvement,  the  navigable  depth  on  this  division  is  now  only  2  feet 
at  low  water.  On  the  third  division  the  object  of  the  improvement 
was  achieved  in  19()'J,  but  for  the  reason  given  above  the  navigable 
depth  is  now  only  3.5  feet  at  low  water. 
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On  Red  Lake  River  work  has  been  confined  to  the  removal  of 
sna^,  bowlders,  and  similar  obstructions  from  the  channel.  Its 
navigable  depth  does  not  exceed  1.5  feet  at  low  water. 

Work  on  these  streams  has  of  late  been  confined  to  dredging  the 
worst  bars  in  the  channel  of  Red  River  of  the  North  in  the  vicinity 
of  Grand  Forks,  N.  Dak.,  and  should  be  classed  as  maintenance 
only.  It  has  been  estimated  that  $7,500  would  be  required  annually 
for  this  work. 

Belmont,  N.  Dak.,  about  35  miles  by  river  south  of  Grand  Forks, 
may  be  considered  at  present  the  head  of  navigation  on  Red  River  of 
the  North,  as  above  this  point  the  river  is  obstructed  by  fixed  bridges, 
which  are,  however,  unauthorized  by  law.  The  distance  from  Bel- 
mont to  the  international  boundary  Ime  is  about  180  miles. 

Red  Lake  River  is  navigable  from  Thief  River  Falls,  Minn.,  to 
the  outlet  of  Red  Lake,  about  35  miles,  and  Red  Lake  is  also  navi- 
gable. Below  Thief  River  Falls  the  river  is  not  now  navigable, 
owing  to  the  existence  of  numerous  rapids  and  several  dams. 

The  usual  variation  in  the  level  of  the  water  surface  of  Red  River 
of  the  North  is  about  25  feet,  with  a  maximum  difference  between 
extreme  high  and  low  water  of  49  feet.  On  Red  Lake  River  the  usual 
variation  is  about  3.5  feet,  with  a  maximum  of  6  feet. 

Navigation  on  the  Red  River  of  the  North  is  at  present  confined  to 
comparatively  short  reaches  north  and  south  of  Grand  Forks,  and 
consists  mainly  in  the  transportation  of  wheat  to  Grand  Forks  by 
2  steamboats  and  12  barges.  The  tonnage  during  the  years  1900- 
IDOO  was  as  follows:  1900,  20,000;  1901,  20,000;  1902,  20,080;  1903, 
28,353;   1904,19,295;   1905,22,353;   1906,13,965. 

On  Red  Lake  River  4  boats  carried  general  merchandise  and 
passengers  to  points  on  Red  Lake,  the  total  tonnage  in  1906  being 
estimated  at  about  300;  625  passengers  were  carried.  Fifty-five 
million  feet  B.  M.  of  logs  was  run  on  the  river  during  the  year. 
Five  steamboats  are  running  on  Red  Lake,  towing  the  above  55,000,- 
000  feet  of  logs  to  the  head  of  Red  Lake  River. 

Apparently  the  Red  River  of  the  North  has  a  noticeable  effect  on 
railroad  freight  rates,  as  the  rate  on  wheat  from  Pembina  to  Duluth 
or  Minneapolis  is  only  11  cents,  whereas  it  is  14  cents  from  Rugby, 
which  is  about  the  same  distance  west  of  Grand  Forks  as  Pembina 
is  north  of  it.  The  river  rates  are  from  70  to  50  per  cent  less  than 
the  railroad  rates  between  common  points. 

For  physical  characteristics  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1874,  page  295;  1875,  page  370;  1878,  page  730;  1879, 
page  1192.  For  plans  of  improvements  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1874,  page  297;  1879,  page  1191;  1881,  page 
1757.  For  revisions  of  projects  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1883,  page  1450;  1887,  page  1712.  For  description  of 
large  landslide  caused  by  Northern  Pacific  Railroad  embankment,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1898,  page  1831.  Ref- 
erence to  report  on  examination  ordered  by  the  river  and  harbor  act 
of  March  3,  1905,  will  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1906,  Part  1,  page  483. 
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July  1,  1906,  balance  unexpended 93,442.11 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  15, 000. 00 
Amount  derived  from  sales 148.50 

18, 601. 61 
June  «30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 5,  Oil.  06 

July  1,  1907,  balance  unexi>ended 13,580.56 

July  1,  1907,  outstanding  liabilities 1,067.41 

July  1,  1907,  balance  available 12.513.15 

(See  Appendix  A  A  6.) 

7.  Warroad  Harbor  and  Warroad  River^  Minnesota. — ^The  river 
and  harbor  act  of  1899,  as  amended  by  the  act  approved  June  6,  1900, 
appropriated  $3,000,  or  so  much  thereof  as  mignt  be  necessary,  for 
improving  the  mouth  of  Warroad  River,  Minnesota.  Under  this  ap- 
propriation no  work  was  undertaken  beyond  making  surveys,  the 
balance  of  funds  available  having  been  held  subject  to  action  by  Con- 
gress upon  a  preliminary  report,  plans,  and  estimate  submitted  June 
G,  1900,  and  published  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  page  2350.  The  estimate  was  $45,000  for  a  dredging 
plant  and  two  years'  operating  expenses.  The  river  and  harbor  act 
of  1902  appropriated  the  amount  estimated.  The  House  Committee 
on  Rivers  and  Harbors,  by  resolution,  referred  this  project  to  the 
Board  of  Engineers  for  Rivers  and  Harbors,  for  report  on  the  desir- 
ability of  continuing  the  same  or  any  modification  thereof.  The  re- 
port of  the  Board  was  made  December  22,  1903,  and  is  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2253. 

An  extension  of  the  project  was  definitely  specifiea  by  the  river  and 
harbor  act  of  1905,  which  appropriated  $35,000  for  dredging  a  chan- 
nel 100  feet  wide  and  7  feet  deep  from  the  inner  end  oi  the  diiannel 
dredged  in  1904  to  the  l>oat  landing  at  Warroad,  with  a  turning  chan- 
nel for  boats  at  the  inner  harbor. 

The  outlet  of  AVarroad  River  is  the  only  natural  harbor  in  the 
United  States  on  the  Lake  of  the  AA'^oods.  Before  dredging  was  com- 
menced, the  ruling  depth  of  water  on  the  bar  at  the  mouth  of  the 
river  was  alxnit  3i  feet,  and  on  the  outer  bar  5  feet,  at  a  stage  of  7^ 
feet  on  the  lake  gauge.  The  channel  of  the  river  to  the  steamboat 
landing  was  deep  but  tortuous. 

The  amount  expended  to  June  30,  1907,  was  $70,717.59,  of  which 
$10,951.19  was  for  maintenance  by  redredging  excavated  channeL 

Dredging  was  continued  throughout  the  working  season,  and  both 
the  outer  and  inner  bars  were  dredged.  A  minimum  depth  of  12  feet 
was  secured  on  the  bars  and  9  feet  in  the  inner  channel  at  a  stage  of 
7.2  feet  on  the  lake  gauge.  A  total  of  75,039  cubic  yards  of  material 
was  removed,  at  a  cost  of  about  9.94  cents  per  cubic  yard.  The 
dredging  fleet  and  machinery  were  repaired  at  a  cost  of  $1,562.87. 

On  June  30,  1907,  a  channel  100  feet  wide  and  the  full  depth  re- 
quired by  the  project  had  been  dredged.  The  turning  diannel  in  the 
inner  haVbor  had  l)een  completed.  The  maximum  draft  that  can  be 
carried  over  this  completed  portion  is  8  feet  at  a  stage  of  7.2  feet  on 
the  lake  gauge.  This  proviaes  navigation  facilities  for  any  boat  now 
operating  on  Lake  of  the  Woods. 
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On  account  of  the  heavy  windstorms  which  are  prevalent  on  Lake 
of  the  Woods  the  dredged  channel  shoals  up  when  operations  are 
suspended.  This  necessitates  redredging  the  excavated  channel  each 
season.  The  cost  of  this  work  of  maintenance  is  approximately  one- 
third  of  the  amount  expended  each  year. 

The  town  of  Warroad,  now  7  years  old,  has  a  population  of  about 
1,000,  and  the  adjacent  country  is  rapidly  filling  up  with  settlers. 
The  imports  of  Warroad  increased  from  254  tons  in  1900  to  4,000  tons 
in  1906.  During  the  same  period  the  exports  increased  from  1,216 
tons  to  28,684  tons. 

Two  steamboats,  4  sailing  vessels,  and  2  gasoline  boats  made  regular 
trips  to  and  from  Warroaa  during  the  season  of  1906,  carrying  3,200 
tons  of  freight  and  3,260  passengers.  There  are  now  upward  of  25 
steamboats,  from  10  to  500  tons  capacity,  navigating  Lake  of  the 
Woods. 

It  is  not  apparent  that  this  improvement  can  have  any  direct  effect 
on  railroad  rreight  rates,  as  the  common  points  of  lake  and  railroad 
are  not  competitive,  owing  to  the  roundabout  railroad  routes.  The 
steamboat  rates  to  such  common  points  are  75  to  50  per  cent  less  than 
the  railroad  rates. 

July  1,  1906,  balance  unexpended $23,233.60 

June  HO,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 10, 951. 19 

July  1,  1907,  balance  unexpended 12,282.41 

July  1,  1907,  outstanding  liabilities :. 2,360.21 

July  1,  1907,  balance  available 9,922.20 

July  1,  1907,  amount  covered  by  uncompleted  contracts 1,719.00 

Amount  (estimated)  required  for  completion  of  existing  project 13,500.00 

(See  Appendix  A  A  7.) 

8,  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River  and  Red  Lake 
and  Red  Lake  Riuer^  Minnesota^  and  of  Bio  Stone  Lake  and  Lake 
Traverse^  Minnesota  and  South  Dakota* — The  river  and  harbor  act 
approved  June  13,  1902,  provided  for  the  continuation  of  these  sur- 
veys, which  were  ordered  by  Congress  with  a  view  to  the  construc- 
tion of  reservoirs  for  the  improvement  of  the  navigation  of  Red 
River  of  the  North  and  Minnesota  River. 

Preliminary  reports  were  submitted  in  April,  1900,  and  are  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  2828- 
2836.  A  final  report  was  submitted  August  11,  1903,  ana  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2260 
et  seq. 

Amount  expended  on  all  projects  to  June  30,  1907,  $17,289.10. 

During  the  year  gauffings  were  made  at  Grand  Forks,  N.  Dak.,  on 
Red  River  of  the  North  and  on  Red  Lake  River,  and  at  Wahpeton, 
N.  Dak.,  on  Red  River  of  the  North. 

It  is  proposed  to  reserve  the  available  funds  for  the  purpose  of 
making  hydrological  observations  during  the  next  flooa  affecting 
these  localities. 
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July  1,  19(X».  balance  unexpended $0»  170.02 

June  30,  19()7,  amount  exiH»ndod  durlnjr  fiHt-al  year 06&  12 

July  1,  liK)7,  balance  unexiH^nded 8,210.90 

July  1,  1907,  outstanding  llabilith^s 11.00 

July  1,  1907,  balance  available 8,198.90 

(See  Appendix  A  A  8.) 

9,  Gauffing  Mississippi  River  at  m^  near  St.  Pmd^  Minn. — ^This  work 
is  provided  for  by  allotment  from  the  permanent  annual  appropria- 
tion of  $1),(>00  made  by  the  river  and  harbor  act  of  Au^st  11,  1888, 
as  amended  by  section  9  of  the  river  and  harbor  act  of  June  13,  19(K, 
for  the  purpose  of  securing  the  uninterrupted  gauging  of  the  waters 
of  the  Mississippi  lliver  and  its  tributaries.  No  gaugings  were  made 
until  the  fall  of  1809.  Since  then  gaugings  have  been  made  as  fre- 
quently as  the  funds  available  would  permit  and  the  conditions  justi- 
fied the  expenditure.  For  location  of  gauges,  see  map  facing  P^g^ 
1882,  Report  of  the  Chief  of  Engineers  for  1898. 

Tables  showing  relation  of  rainfall  to  run-off  in  the  Mississippi 
Valley  above  St.  l^iul  are  printed  on  page  2109,  Report  of  the  Chief 
of  Engineers  for  1807.  The  slope  of  the  Mississippi  River  between 
Minneapolis  and  St.  Paul  is  shown  in  the  Rei>ort  of  the  Chief  of 
Engineers  for  1900,  page  2828. 

Amount  expended  to  June  80,  1907,  $(),510.88. 

During  the  year  the  gauges  Iwtween  Minneapolis  and  the  mouth 
of  the  Minnesota  River  were  read  from  time  to  time,  as  required,  and 
gaugings  made  in  the  river  between  Lock  No.  2  and  Lock  No.  1. 

July  2.  190(J,  allotment  for  fiscal  year  1007 $50a  00 

July  1.  11M)7,  balance  unox|K'nd(Ml fiOD.00 

July  1,  1907,  outstJuidiuK  liabilities 250.92 

July  1.  11M)7,  balance  return<»d  to  Treasury.-.  _   __   249.06 

(See  Appendix  A  A  9.) 

10,  Surrey  of  Lake  MiuNetonka^  Minnesota. — The  river  and  harbor 
act  apj)rove(l  March  3,  1905,  provided  for  the  survey  of  Lake  Minne- 
touka  for  the  purpose  of  charting  only.  An  allotment  of  $7,000  was 
made  for  the  {)urpose. 

Amount  expended  to  June  30,  1007,  $5,718.73. 

Th(»  survey  has  l)een  completed,  the  map  has  been  made,  and  an 
(»dition  of  2,000  charts  printed  by  photolithography. 

The  charts  are  sold  at  50  cents  each,  or  ^.50  ?or  10  copies.  At 
th(»  end  of  the  fiscal  year  442  copies  had  been  sold  and  41  copies  dis- 
tributed to  institutions  and  individuals  for  educational  purposes. 
The  pi'oceeds  of  sales  amounted  to  $210.55  at  the  end  of  the  fiscal 
V(»ar. 

July  1.  llXMi.  babuK'e  unexiMMide<l-_ $l.S53i.44 

June  .'JO,  HH>7.  pnu*e<Hls  of  sal<»s  during  tis<'al  year__.    _  __ 210.65 


1.  TOO.  m 

June  t\tK  19o7.  amount  exiM*nd<Ml  <lurinjr  fis<-al  year 2T2. 17 

July   1.  UK)7,  balanc-e  unexi)euded _-_   1*407.82 
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EXAMINATION    MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT    OF 
•  MARCH    8,    1905. 

Report  dated  October  31,  1906,  required  by  the  river  and  harbor 
act  approved  March  3,  1905,  on  preliminary  examination  of  Big  and 
Little  Fark  rivers^  Minnesota^  was  submitted  by  the  district  officer 
and  was  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
pursuant  to  law.  The  report  was  transmitted  to  Congress  and  is 
printed  in  House  Document  No.  215,  Fifty-ninth  Congress,  second 
session.  The  improvement  of  the  locality  by  the  United  States  is 
not  considered  advisable. 

IMPROVEMENT  OF  THE  MISSOURI  RIVER,  AND  OF  OSAGE  AND  GAS- 
CONADE RIVERS,  MISSOURI. 

This  district  was  in  the  charge  of  Col.  James  B.  Quinn,  Corps  of 
Engineers,  to  June  8,  1907,  and  of  Capt.  Edward  H.  Schulz,  Corps  of 
Engineers,  since  that  date.  Division  engineer,  Lieut.  Col.  W.  H. 
Bixby,  Corps  of  Engineers,  since  June  8,  1907. 

1.  Missouri  River, —  (a)  General  improvement. — The  Missouri 
River  has  been  navigated  by  steamboats  since  1819;  first  boat  to 
Council  Bluffs,  1819 ;  first  to  mouth  of  the  Yellowstone,  1832 ;  first  to 
head  of  navigation.  Fort  Benton,  Mont.,  1859.  The  length  of  navi- 
gable river  from  Fort  Benton  to  mouth  is  2,284.8  miles.  Some  por- 
tions of  the  river  above  the  Great  Falls  are  also  navigable. 

No  project  for  the  improvement  of  the  river  as  a  whole  has  been 
adopted. 

Government  work  on  the  river  in  the  matter  of  removal  of  snags 
be^an  as  early  as  1838  and  continued  thereafter,  under  annual  appro- 
priations (for  the  most  part  made  jointly  for  the  Ohio,  Mississippi, 
Missouri,  and  sometimes  the  Arkansas  rivers),  with  occasional  inter- 
missions, for  the  next  forty  years.  Prior  to  1878  one  or  two  small 
appropriations  had  been  made  for  general  improvement,  but  it  was 
with  tne  act  of  June  18  of  the  latter  year  that  appropriations  began 
on  a  large  scale. 

The  work  prior  to  1884  was  carried  on  under  separate  districts. 
From  1884  to  1890  the  work  on  the  entire  river  was  under  the  Mis- 
souri River  Commission.  After  1890  that  portion  above  and  includ- 
ing Sioux  City,  Iowa,  was  under  a  separate  district  until  1902.  Since 
the  discontinuance  of  the  Missouri  Kiver  Commission  the  works  on 
the  entire  river  have  been  consolidated  under  one  district. 

The  greater  part  of  the  work  on  the  portion  of  the  river  below 
Sioux  City  has  been  done  by  the  Missouri  River  Commission,  report- 
ing to  the  Chief  of  Engineers.  The  Commission  was  constituted  by 
act  of  Congress  of  July  5,  1884,  and  was  abolished  by  the  river  and 
harbor  act  of  June  13,  1902. 

On  the  portion  of  the  river  above  Sioux  City  the  work  has  been 
done  under  the  immediate  charge  of  officers  of  the  Corps  of  Engi- 
neers, except  during  the  period  from  1884  to  1890,  when  it  was  in 
charge  of  the  Missouri  River  Commission.  The  effort  of  the  Com- 
mission in  its  w  ork  below  Sioux  City  was  to  accomplish  a  continuous, 
progressive  control  of  the  river,  contracting  it  where  necessary,  giv- 
ing the  channel  proper  direction,  and  securely  holding  it  in  place. 
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Work  in  this  direction  was  done  in  the  vicinity  of  Kansas  Ctty  and 
on  the  first  reach  of  the  river,  which  extends  from  near  Jefferson  City 
to  the  mouth.  On  45  miles  of  this  reach  a  continuous  channel  of  not 
Icxss  than  6  feet  in. depth  at  low  water  was  obtained  on  what  was 
originally  one  of  the  worst  parts  of  the  river,  in  the  vicinity  of  the 
mouth  or  the  Osage.  In  addition  to  forming  a  channel,  much  new 
land  was  formed  and  much  land  protected  rrom  destruction  by  the 
river.  The  ^eater  part  of  the  funds  appropriated  for  expenditure 
under  the  direction  of  the  Commission  was  not  applicable  to  the 
comprehensive  plan  of  improvement  adopted,  and  about  one-third  of 
it  was  diverted  to  work  at  separate  localities. 

A  condensed  description  of  the  works  on  the  river  executed  under 
the  supervision  of  the  Missouri  River  Commission  is  ^ven  in  the 
Commission's  last  annual  report  (Annual  Report  of  me  Chief  of 
Engineer's  for  1902,  Supplement). 

On  the  upper  portion  of  the  river  the  work  originally  consisted 
mainly  in  improving  the  shoals  and  rapids  on  the  so-called  "  Rocky 
River  "  from  Fort  Benton  downstream  for  150  miles.  In  recent  years 
it  has  largely  been  limited  to  channel  regulation  and  bank  protection 
at  the  following  noints :  Bismarck,  N.  Dak. ;  Pierre,  YanKton,  and 
Elk  Point,  S.  DaK.,  and  Sioux  City,  Iowa.  Two  ice  harbors  have 
been  established,  one  at  Rockhaven,  N.  Dak.,  the  other  in  the  mouth 
of  the  Big  Sioux  River,  just  above  Sioux  City. 

Works  of  channel  regulation  have  also  been  built  in  the  Jjong  Pool, 
or  the  reach  of  the  river  from  the  crest  of  the  Great  Falls  to  Cascade, 
and  a  small  amount  of  open-river  work  in  the  steeper  stretch  from 
Cascade  to  Stubbs  Ferry. 

A  condensed  description  of  the  work  above  the  Great  Falls  will  be 
found  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1899,  pages 
385-386,  and  in  later  annual  reports;  and  of  the  work  on  the  river 
between  Fort  Bentcm  and  Sioux  City  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  11)02,  pages  382-385. 

A  complete  survey  of  the  river  has  also  been  made,  in  part  by  the 
Commission  and  in  part  by  officers  in  charge  of  the  districts  on  the 
upper  portions  of  the  river. 

In  addition  to  the  foregoing  work  a  fleet  of  snag  boats  has  been*  in 
operation  clearing  the  channel  of  snags  and  other  obstructions  on  the 
portion  of  the  river  where  boats  have  been  running.  This  work  is 
considered  to  be  directly  l)eneficial  to  navijG^ation. 

The  total  of  appropriations  for  the  river,  and  of  receipts  from 
other  sources,  from  the  mouth  to  Sioux  City,  including  snagginff, 
l:)eginning  with  the  act  of  June  18,  1878,  is  $1)^332,403.13. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvements  or  the  upper  river,  including  snagging,  beginning 
with  the  act  of  August  U,  1870,  is  $2,283,708.70. 

The  total  expeiHlitures  for  all  purposes  have  been  $11,191,045.28. 
The  result  of  these  expenditures  has  ocen  to  demonstrate  the  possi- 
bility of  regulating  the  river  in  such  manner  as  to  make  it  navigable 
for  a  channel  of  commerce ;  that  the  cost  of  such  reflation  would  be 
very  gn»at,  and  that  no  permanent  good  to  navigation  can  be  aooom- 
plished  by  apj)ropriations  for  specinc  localities  not  so  connected  as  to 
form  part  ot  the  systematically  improved  reaches.  The  result  of  the 
expenditures  at  separated  localities  has  been  beneficial  locally  by  pro- 
tecting the  banks  and  in  this  manner  preserving  private  property 
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from  the  ravages  of  the  river,  but  has  given  little,  if  any,  encourage- 
ment to  through  navigation. 

During  the  past  year  work  has  been  in  the  main  confined  to  repair 
work  and  snagging. 

Some  revetment  work  was  done  at  Wilhoite  Bend  by  private  inter- 
ests, and  the  use  of  Government  phint  was  h)aned  them  under  author- 
ity from  the  War  Department. 

An  ice  gorge  near  Vermilion  was  also  relieved  under  a  special 
appropriation  of  Congress. 

At  the  localities  under  improvement  an  effort  has  been  made  to 
maintain  the  existing  and  prevailing  depth  of  channel.  The  precise 
increase  in  depth  and  width  of  channel  has  not  been  determined,  as 
no  surveys  were  nuide.  The  least  depth  at  mean  low  water  over  the 
shoalest  part  at  the  localities  under  improvement  is  not  less  than  6 
feet.     The  usual  variation  of  level  of  water  is  about  8  feet. 

The  river  formerly  carried  an  active  commerce,  which  has  been 
entirely  diverted  to  other  channels.  This  commerce  now  shows 
healthy  signs  of  reviving. 

(/>)  SnaggiiKj, — The  removal  of  snags  has  formed  a  part  of  the 
scheme  for  improving  both  the  lower  and  upper  river  since  the  work 
of  improvement  began.  As  snags  form  the  most  dangerous  obstacle 
to  navigation  on  this  stream,  their  removal  has  been  one  of  the  most 
efficacious  aids  to  its  navigation.  At  present  one  snag  boat  on  each 
division  of  the  river  regularly  operates  over  such  portions  as  are  used 
by  commercial  vessels. 

The  work  of  the  past  fiscal  year  has  consisted  mainlv  in  repair  work 
and  snagging  carried  on  with  small  remaining  balances  from  the 
appropriation  of  March  3,  1905.  Work  has  also  begun  under  the 
appropriation  act  of  March  2,  1907,  which  provides  that  the  amounts 
appropriated  shall  be  applied  in  the  first  instance  to  the  purpose  of 
clearing  the  river  of  snags  with  a  view  to  navigation,  and  that  no  part 
of  such  amount  shall  be  applied  for  revetment  or  protection  of  banks 
of  the  stream  unless  such  revetment  or  protection  is  directly  and  neces- 
sarily required  for  purposes  of  navigation. 

Projects  have  been  approved  for  the  expenditure  of  these  sums  and 
work  has  begun  in  accordance  therewith. 

Amount  of  freight  carried  on  the  Missouri  River  from  mouth  to  Sioux  City.  Iowa. 


Calendar  year —  Tons. 

181)7 391.029 

1808 319,793 

1899 263,114 

1900 277,306 

1901 569,666 


Calendar  year —  Tons. 

1902 410,527 

1903 750,291 

1904 47)5,  (XK) 

1905 343,435 

1906 573,348 


Amount  <tf  freight  carried  on  the  MiffMouri  Hirer  above  Sioux  City.  Iowa. 

Calendar  year —  Tons. 


Calendar  year —  Tons. 

1887 13,961 

1888 12,895 

1889 16,723 

1890 14,072 

1891 14,211 

1892 17,292 

1893 19,481 

1894 .37,a36 

1895 21,264 

1896 10,368 


1897 17,105 

1898 26,896 

1899 23,041 

1900 27,179 

1901 37.340 

1902 31,070 

1903 37.994 

1904 28,951 

1905 52,956 

1906 43,987 
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UPPER   BIVER. 

July  1.  1900,  balance  unexpended $15,208.2(5 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1007.   100,  (MX).  00 

Amount  appropriate<l  by  deficiency  act  of  March  4,  1007 r»,  0(Xh  00 

Amount  received  from  sale  of  property 554.  00 

120,  763.  25 
June  'Mh  1907,  amount  exi)ended  during  fiscal  year: 

For  works  of  improvement $370.85 

F^or  maintenance  of  improvement 12,993.00 

13,  3a3.  85 

July  1,  1907.  balance  unexpended 107,399.40 

July  1,  1907,  outstanding  liabilities . 0,964.49 

July  1,  1907.  balance  available 100.434.91 

Amount  (estimated)  required  for  c<7mpletion  of  existing  project Indefinite. 

IX)WER    RIVER. 

July  1,  1906.  balance  unex|)endeil $55,320.15 

Amount  appropriated  by  river  and  harlM)r  act  approved  March  2, 1907.  300, 000.  00 

Amount  received  from  sale  of  proi)erty 2,328.57 

Amount  received  by  transfer 8.33 

357.  (557.  05 
June  .SO.  1907.  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 40,429.90 

July  1,  1907,  balance  unexpended 317,227.15 

July  1.  19<rr.  outstanding  liabilities 29.101.44 

July  1,  1907.  balance  available 288,125.71 

Amount  (estimated)  reciuired  for  completion  of  existing  project Indefinite. 

(See  Appendix  B  B  1.)  i 

2.  Osa^e  River^  Missouri. — A  history  of  the  work  of  improvement 
on  this  river,  from  the  adoption  of  the  original  project  in  1871  to  the 
end  of  the  fiscal  year  1900,  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  4944.  , 

The  work  has  been  carried  on  under  two  projects — that  of  open- 
channel  improvement,  by  the  construction  of  cross  and  wing  dams,  in 
addition  to  dredging  and  removal  of  obstructions  to  navigation,  such 
as  snags,  etc.,  and  the  construction  of  a  lock  and  dam  7  miles  above 
the  mouth  of  the  river. 

The  removal  of  obstructions  under  the  first  project  contemplates 
only  temporary  relief.  The  obstructions  are  constantly  forming 
anew,  and  while  the  cross  and  wing  dams  have  a  degree  of  perma- 
nency, they  nuist  receive  fre<iuent  repair  and  extension  to  keep  up 
their  efficiency.  No  definite  time,  therefore,  can  be  fixed  for  its  com- 
pletion and  no  estinuite  made  of  its  ultimate  cost.  The  improvement 
must  l>e  a  continuous  one,  and  the  annual  estimates  must  depend  upon 
conditions  as  they  arise. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvement  or  the  Osage  River,  beginning  with  the  act  of" 
August  18.  1894,  is  $5(5 1,553.45. 

The  amount  expended  bv  tht^  (ioneral  Government  upon  both  proj-. 
ects  up  to  June  30,  11)07-  is  $453,574.35. 
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By  the  act  of  March  2,  1907,  the  sum  of  $78,000  was  appropriated 
for  continuing  construction  of  Lock  and  Dam  No.  1,  with  authority 
for  contracts  to  additional  amount  of  $160,000  (yet  to  be  appropri- 
ated) for  completion  of  the  project. 

In  addition  to  the  above,  $10,000  was  allotted  by  the  Secretary  of 
War  from  emergency  appropriation  act  of  March  3,  1905,  and  $10,000 
from  the  appropriation  of  June  13,  1902. 

During  the  past  year  work  has  consisted  of  caring  for  the  plant 
and  property  and  additional  protection  to  the  lock  and  pier  No.  1. 
A  project  was  adopted  for  completion  of  the  dam  at  a  cost  of  $228,000. 
The  assembling  of  materials  for  actual  work  is  now  under  way. 

The  head  of  navigation  is  Warsaw,  Mo.,  and  the  length  of  the  navi- 
gable portion  of  the  stream  is  171.5  miles. 

Amount  of  freight  carried  on  the  Osage  River, 


Calendar  year —  Tons. 

1895 76,706 

ISIX) 72,  393 

1897 71,247 

1898 84,286 

1899 76,702 

1900 96,144 


Calendar  year —  Tons. 

1901 72,330 

1902 95.194 

1903 . 38,501 

1904 3.5,746 

1905 8,  678 

1906 20,506 


July  1,  1906,  balance  unexpended $28,960.24 

Amount  allotted  from  emergency  appropriation,  act  March  3,  1905__     10,000.00 

Amount  allotted  from  appropriation,  act  June  13,  1902: 10,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 78,000.00 

Amount  received  from  sale  of  property 316.00 


127, 276.  24 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 19,497. 14 


July  1,  1907,  balance  unexpended 107,779.10 

July  1.  1(K)7.  outstanding  liabilities 4,324.50 


July  1,  lf)07,  balance  available 103,454.00 


Amount  (estimated)  required  for  completion  of  existing  project al60, 000. 00. 


Amount  that  can  l)e  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance  un- 
exi)ended  July  1.  1907 al60,000.00 

Submitteil  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  BB  2.) 

J.  Gasconade  River^  Missouri. — The  project  for  the  improvement 
of  this  stream,  adopted  in  1880,  consistea  in  the  removal  of  snags  and 
logs  from  the  channel  and  of  leaning  timber  from  the  banks  of  the 
river,  where  necessary,  and  the  construction  of  wing  dams  and  train- 
ing walls  to  concentrate  the  flow  of  water  upon  the  shoals  to  increase 
the  depth  over  them. 

From  the  nature  of  the  project,  which  contemplates  only  temporary 
relief  from  year  to  year  and  the  removal  of  obstructions  which  are 
constantly  forming  anew,  no  definite  time  can  l^e  fixed  for  its  com- 
pletion and  no  estimate  made  of  its  ultimate  cost.  The  improvement 
must  be  continuous,  and  the  annual  estimates  must  depend  upon 
conditions  as  they  arise. 

o  For  lock  and  dam. 
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During  the  past  season  the  boating  channel  was  cleared  of  snags 
and  wreck  heaps  and  all  overhanging  trees  were  trimmed  or  felled. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  the  improvement  of  Gasconade  River,  beginning  with  the  act  of 
June  14,  1880,  is  $111,724.31. 

The  amount  expended  under  the  project  to  June  30,  1907,  is 
$101,705.61. 

The  act  of  March  2,  1J)07,  appropriated  the  sum  of  $10,000  for 
continuing  improvement  of  this  river.  A  project  for  the  expendi- 
ture of  this  money  was  approved  and  work  carried  on  in  accordance 
therewith. 

The  head  of  navigation  is  Arlington,  Mo.,  and  the  number  of  navi- 
gable miles  is  107. 

Amount  of  freight  carried  on  the  Gasconade  River, 

Caleuilnr  vear —  Tons.       Calendar  year —  Tons. 

1895  _' 47,544  1901 19.460 

189(? 40,294  1902 44,  .380 

1897 30,515  1903 10,788 

1898 30.981  1904 14,791 

1899 24,259  1905 29,  aS7 

1900 51,580  I  190r> 27,604 

July  1,  1906,  balaiK-e  iinexiK'iuUMl $9,802.27 

Auiouut  appropriated  by  river  and  harbor  act  approved  March  2,  1907.  10, 000.  00 
Amount  received  from  sale  of  property 124.31 


19. 926.  58 
June  .*i0,  1907.  amount  oxi)ende<l  during  tisi*al  year  : 

For  works  of  improvement-- $6,007.88 

For  maintenance  of  improvement 4,000.00 

10,  007.  88 


Julv  1.  1907,  balance*  unexpende<l 9,918.70 

July  1.  1907.  outstanding  liabilities 1,341.72 


Julv  1,  1907.  balance  available 8,576.1)8 


Amount  (estimated)  require<l  for  completion  of  existing  proje<-t Indefinite. 

(See  Appendix  B  B  8.) 

IMrUOVEMENT  OF  Cl'MBEULAND  laVEK.  TENNESSEE  AND  KEN- 
TI'CKY.  AND  OF  CANEY  FOIUv.  OBION,  AND  FORlvED  DEER  RIVERS, 
TENNESSEE. 

This  district  was  in  the  charge  of  Maj.  H.  C.  Newcomer,  Corps  of 
Engineei-s,  until  February  25,  1907,  with  First  Lieut.  W.  G.  Caples, 
Corps  of  P2ngineers,  under  his  immediate  orders;  in  the  temporary 
cliarge  of  Lieutenant  Caples  from  that  date  to  June  18,  1907;  and 
since  the  latter  date  in  the  charge  of  Maj.  Wm.  W.  Harts,  Corps  of 
Engineers,  with  Lieutenant  Caples  on  duty  under  his  orders.  Divi- 
sion engineer,  Lieut.  Col.  Clinton  B.  Sears,  Corns  of  Engineers,  to 
July  10,  1906,  and  Col.  E.  H.  Ruffner,  Corps  of  Engineers,  since  that 
date. 

/.  Obion  and  Forked  Deer  rirers^  Tennessee. — The  river  and  har- 
bor act  of  June  13,  1902,  authorized  the  joint  improvement  of  the 
Obion  and  Forked  Deer  rivers. 


{£ 
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(a)  Ohion  River, — This  stream  is  situated  in  northwestern  Ten- 
nessee. It  is  formed  by  the  junction  of  its  North  and  South  forks 
about  6  miles  northeast  of  Obion,  which  is  considered  the  head  of 
navigation,  and  it  flows  in  a  general  southwesterly  direction  about  75 
miles,  entering  the  Mississippi  River  some  5  miles  below  the  Missouri 
and  Arkansas  State  line. 

In  its  original  condition  the  obstinictions  on  this  river  were  almost 
wholly  dritt,  snags,  and  overhanging  trees,  which  made  navigation 
difficult  and  uncertain. 

The  original  project  was  based  on  a  survey  made  in  1891,  and  was 
adopted  by  the  river  and  harbor  act  of  July  13,  1892.  The  scope  of 
the  work  was  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  After  an  ex- 
penditure of  $15,795.01  this  project  was  modified  in  June,  1897,  to 
(me  for  maintenance,  so  as  to  keep  the  river  five  from  such  obstruc- 
tions as  would  prevent  navigation  at  medium  and  high  stages,  at  an 
estimated  annual  cost  of  $2,500. 

In  1903  the  annual  expenditure  recommended  for  maintenance  of 
the  Obion  and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250. 
(See  Annual  Report  for  1904,  p.  2351.) 

Appropriations  and  allotments  aggregating  $29,400  have  been  made 
for  the  Obion  Kiver,  of  which  $11,357.49  has  l)een  expended  under 
the  present  project  to  June  30,  1907. 

The  exr>enditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
stages  from  Obion,  Tenn.,  to  mouth  of  river.  The  navigability  of 
the  Obion  River  depends  largely  on  the  stage  of  water  in  the  Miasis- 
sippi.     Navigation  is  not  practicable  at  low  stages. 

For  the  calendar  year  ending  December  31,  1906,  the  reported  com- 
merce on  this  stream  amounted  to  12,358  tons,  having  an  estimated 
value  of  about  $92,919,  consisting  almost  wholly  of  timber  products. 
Passengers  carried,  1,750. 

For  additional  details  of  the  Obion  River,  see  the  account  of  its 
survey  in  the  Annual  Report  of  1891,  page  2292. 

The  effect  of  the  improvement  on  freight  rates  is  not  known. 

July  1.  10(XX.  balance  unexiwnded $095.15 

Amount  aUotted  from  appropriation  by  river  and  harlwr  act  approved 

Man-b   2.    1007 1,700.00 

2.  395. 15 
June  30,  1907,  amount  expended  tlurinj?  fiscal  year,  for  maintenance  of 
improvement  147.  65 

July  1.  1907.  balance  unexpended 2»247.  50 

July  1.  1907.  outstanding  liabilities 18.00 

July  1.  1907,  balance  available 2,234.50 

{!))  Forked  Deer  River. — ^This  stream  is  formed  by  the  junction  of 
its  North  and  South  forks  about  8  miles  southwest  of  Dyersburg,  and 
flows  thence  in  a  general  southwesterly  direction  about  21  miles,  enter- 
ing the  Obion  River  about  3i  miles  from  the  Mississippi.  Dyersburg 
is  considered  the  head  of  navigation  on  the  North  Fork.  Jackson, 
Tenn.,  was  formerly  considered  the  head  of  navigation  on  the  South 
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Fork,  hut  in  recent  years  navipition  appears  lo  have  l)oen  limited  to 
the  lower  portion  of  this  stream. 

In  their  original  condition  the  main  stream  and  its  branches,  the 
North  Fork  and  South  Fork,  were  greatly  obstructed  by  snags  and 
drift.  The  original  project  may  be  said  to  have  been  adopted  oy  the 
river  and  iiarlK)r  act  of  August  "2.  1882,  and  was  based  on  a  report  of 
an  examination  of  South  Fork,  dated  December  lO,  1880.  This 
project  was  subsequently  modified  by  extension  to  include  the  North 
Fork  and  main  stream  until  appropriations  aggregating  $25,000  were 
made  and  expended.  The  operations  proposed  were  open-channel 
work,  by  which  it  was  souf^fht  to  maintain  a  satisfactory  channel  all 
the  year  round.  This  project  was  set  aside  in  view^  of  the  fact  that 
the  result  aimed  at  could  not  l)e  accomplished  by  this  method. 

The  present  project  for  maintenance,  based  on  the  provisions  of  the 
act  of  March  ^5,  189J),  provides  for  the  removal  of  suriace  obstructions 
from  the  Forked  Deer  Kiver  and  its  navigable  l)ranches  (North  and 
South  forks),  at  an  estimated  annual  cost  of  $*2,000  up  to  1903,  when 
the  annual  expenditure  recommended  for  maintenance  of  both  the 
Obion  and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250. 
(See  Annual  Report  for  11)04,  p.  2351.)  Under  this  project  appro- 
priations and  allotments  aggregating  $1*2,()00  have  l)een  made,  of 
which  $10,883.71)  has  been  expended  to  June  30,  1907.  The  expendi- 
tures have  resulted  in  temporary  improvements  to  the  channed,  lessen- 
ing the  dangers  to  navigation  at  medium  and  higher  stages.  The 
navigability  of  the  Forked  Deer  River  deixmds  largely  upon  the  stag^e 
of  water  in  the  Mississippi.  Navigation  is  not  practicable  at  low 
stages. 

For  the  calendar  year  ending  December  31,  lOOG,  the  reported  com- 
merce (m  this  stream  amounted  to  9,74(>  tons,  having  an  estimated 
value  of  al)out  $105,051),  and  consisting  almost  wholly  of  timlxjr  prod- 
ucts; passenp»rs  carried,  1,S00. 

For  list  of  sundry  examinations  and  surveys  of  Forked  Deer  and 
navigable  branches,  si»e  Report  of  Chief  of  Engineers  for  1899,  page 
396.  For  report  of  latest  examination  of  Obion  and  Forked  Deer 
rivers,  see  Report  of  Chief  of  EngineiTs  for  1904,  page  2351  et  seq. 

The  effect  of  the  improvement  on  freight  rates  is  not  known. 

July  1,  IIMNJ,  balanciMuiexiKMuUHl $563.35 

Amount   allotttHl    from   :ip]>roi)rintion   by    rlvc»r  an<l    harbor  act   a\*- 

pmvwl  Manb  •-».  11^07     ..    ..-. .     _   ..     l.aU0.tl0 

1.863.85 

June  .'»0,  liM>7.  amount  oxikhhUhI  during  fis<'al  year,  for  maintenam'O 
of  improvoment __  .      ..    ._      __ _. 147.14 

.July  1.  I iH>7.  balance  unexiKMnltHl __    ._   . 1,710.21 

July  1.  1IMJ7.  outstamlin;?  liabilities ll.CO 

July  U  11H)7,  balance  available ^_     1,704.71 


.J 
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CONSOLIDATED. 


July  1,  1000,  balance  unexpended $1,258.50 

Amount  ai)i)roi)riated  by  river  and  harbor  act  approved  March  2, 

11K)7 3,000.00 

4, 258.  50 
June  .'iO,  1007,  amount  exi>endetl  during  fiscal  year,  for  maintenance 

of  iuiprovement 204.  70 

Julv  1.  1007,  balance  unexpended 3,003.71 

July  1.  11X)7,  outstanding  liabilities 24.50 

July  1.  1007,  balance  available 3,030.21 

(See  Appendix  CC  1.) 

2,  Cumherlatul  liiver^  Tennessee  and  Kentucky, — The  Cumberland 
River  rises  in  eastern  Kentucky,  on  the  western  slope  of  the  Cumber- 
hind  Mountains,  flows  in  a  tortuous  course  of  about  688  miles 
through  eastern  Kentucky,  middle  Tennessee,  and  western  Kentucky, 
and  discharges  into  the  Ohio  River  near  Smithland,  Kv.  From 
Burnside,  Ky.,  the  head  of  steamboat  navigation,  to  Smithland,  Ky., 
the  distance  is  518  miles  by  the  river,  'lOZ  miles  being  in  the  State  of 
Kentucky  and  315  miles  in  the  State  of  Tennessee. 

{a)  Below  Nashville  (J 93  7niles) .—From  1830  to  1840  the  legis- 
latures of  Tennessee  and  Kentucky  made  several  appropriations  for 
the  improvement  of  the  navigation  of  the  Cumberland  River,  but 
little  benefit  to  the  general  condition  of  the  river  seems  to  have  been 
accomplished.  The  Cumberland  Navigation  Company  was  incor- 
porated by  the  State  of  Tennessee  in  184()  for  improving  the  "  navi- 
gation of  the  Cumberland  River  below  the  town  of  K^ashville  by 
means  of  a  system  of  locks  and  dams,"  but  nothing  effective  was  done 
to  carry  out  the  proposed  improvement. 

In  its  original  condition  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gravel  and  sand  bars, 
snags,  and  other  surface  obstructions,  on  account  of  which  naviga- 
tion was  rendered  very  uncertain. 

From  July  17,  183-2,  to  Julv  7,  1838,  Congress  made  five  appropria- 
tions for  improving  the  Cuml)erland  River,  Tennessee  and  Kentucky, 
aggregating  $155,000,  $20,000  of  which  was  to  be  expended  below 
Nashville  and  $135,000  on  the  river  generally,  but  all  the  appropria- 
tions for  the  above  period  were  expended  below  Nashville,  to  improve 
the  worst  l(x?alities. 

Between  1838  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specific- 
ally for  operations  on  this  section,  was  adopted  oy  the  river  and 
harbor  act  of  March  3,  1871,  based  on  project  submitted  January  20, 
1871.  The  work  proposed  was  as  follows:  To  excavate  the  bars  and 
rock  ledges  to  get  an  additional  depth  of  water,  to  contract  the  water- 
ways in  places  to  get  the  requisite  depth,  to  remove  snags  and  bowl- 
ders from  the  main  channel,  and  to  restrain  tributary  streams  in 
well-determined  channels  at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  in  Kentucky  chute  at 
the  junction  of  the  Cumberland  with  the  Ohio  River,  a  Board  of 
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Engineer  officers  in  1SS8  recoininended  the  construction  of  a  dike 
near  Sniithland,  Kv.,  at  an  estimated  cost  of.$12l),G00.  The  river 
and  harbor  act  ()f\Septeniber  19,  181)0,  allotted  $30,000  from  the 
appropriation  for  improving  Cuml)erlan(l  lliver  Ijelow  Nashville,  to 
\h}  expended  in  improving  tlie  mouth  of  the  river,  as  recommended. 

Appropriations  aggregating  $30r),00()  were  made  and  expended* 
thus  completing  the  above  project.  The  expenditures  under  the  old 
j)roject  have  resulted  in  lengthening  the  seascm  of  navigation  by 
giving  an  increased  depth  at  low  water  ccmibined  with  greater  se- 
curity in  the  passage  of  obstructions. 

The  i)res(»nt  project  for  improving  the  Cuinl)erland  River  below 
Nashville  was  adopted  July  13,  18J>*2,  bv  river  and  harbor  act  of  that 
date.  It  ccmtemplates  the  extension  of  the  lock  and  dam  system  of 
the  upper  river  over  a  considerable  portion  of  the  river  below  Nash- 
ville by  the  ccmst ruction  of  7  locks  and  dams,  commencing  at  or  near 
Ilarpeth  shoal  (Lock  A)  and  endiuju:  at  Big  Eddy  shoal  (Lock  G)  ; 
the  locks  to  lx»  iV2  feet  wide  and  280  m»t  long,  with  lifts  varying  from 
8 J  tolli  feet  and  aggregating  some  70  feet.  The  project  also  includes 
th(»  improvement  of  the  Kentucky  chute,  at  the  mouth  of  the  river, 
as  re(!ominended  by  the  Board  of  Engineer  officers  in  1888,  the  neces- 
sary' channel  work  Indow  I^ock  G,  and  the  removal  of  surface  obstruc- 
tions, snags,  logs,  etc.,  below  Nashville.  The  total  estimated  cost  of 
the  entire  improvement  is  $l,0r4,r)(X). 

Under  this  project  appropriations  aggregate  $440,000,  which,  with 
receipts  from  sales  and  repavments,  $974.05,  makes  a  total  of 
$140,1)74.05.  Of  the  latter  amoimt  about  $i>(),i>l)2.8(>  is  chargeable  to 
maintenance,  leaving  $414,081.11)  applicable  to  work  of  improvement. 

The  total  expenditures  under  this  project  to  June  80,  1007,  amount 
to  $411),573.27,  of  which  sum  al)out  $18,010.14  has  been  applied  to 
maintenance. 

These  exj^enditures  have  resulted  in  the  periodical  removal  of 
snags  and  other  surface  obstructions  from  the  naviirable  channel,  the 
j)rotection  of  the  bank  of  a  part  of  Cuml)erland  IsTand  in  Kentucky 
chute  at  th(»  mouth  of  the  river,  and  the  completicm  and  placing  in 
operation  of  I^)ck  A,  whereby  (i-foot  navigation  has  l)een  anorded  all 
year  round  for  a  distance  of  :5S.S  miles  abov(»  the  lock.  The  season  of 
profitable  navigation  from  the  Ohio  Kiver  to  Nashville  has  been  pro- 
longed bv  forty-live  to  ninety  days,  depending  on  the  stage  of  waten 
making  it  now  average  eight  numths  annually. 

The  Cumberland  Kiver  Udow  Nashville  is  usually  navigable  for 
all  steamboats  plving  on  it  for  six  months  in  each  year;  for  boats  not 
drawing  over  l\  teet,  from  six  to  eight  months,  and  for  boats  draw- 
ing K)  Inches  or  less,  the  whole  year.  (i(»neral  navigation,  however, 
is  practically  closed  for  si'veral  months  each  year  during  low  water. 
As  a  general  rule,  when  the  stage*  is  Ih'Iow  *2.\  fwt,  navigation  is 
closed;  lK»tween  '2h  feet  and  5  feet,  it  is  uncertain,  and  alxive  5  feet, 
good.  A  tabic*  is  given  on  patre  -iDO  of  the  Annual  Reix)rt  of  the 
Chief  of  Engineers  for  11)0*2  showing  the  stages  at  Burnside,  Car- 
thage, Nashville,  and  Clarksville  for  the  years  1808-190*2. 

Th(»  re{)orted  commerce  for  the  calendar  year  1000  was  223,899  tons, 
having  an  estimated  value  of  aliout  $.*^.078.420 ;  pass(Migers  carried, 
(),0()0.  The  tonnage  consisted  principally  of  timber  and  farm  products. 
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It  is  reported  that  the  Tennessee  Central  Railroad,  which  parallels 
the  Cumberland  River  from  Nashville  to  Clarksville,  had  rates  in 
force  before  the  completion  of  Lock  and  Dam  A  of  from  18  to  26 
cents  per  100  pounds,  and  since  this  lock  was  put  in  operation  these 
rates  have  been  reduced  above  the  lock  to  from  6  cents  to  12  cents  per 
100  pounds. 

The  quantity  of  grain  handled  by  the  local  steamboats  has  increased 
considerably  since  the  completion  of  Lock  A. 

The  balance  available  will  be  applied  to  expenses  of  making  com- 
plete location  survey  for  locks  and  dams  in  Cumberland  River  below 
Nashville,  authorized  by  the  act  of  March  2, 1907,  and  to  the  necessary 
maintenance. 

Additional  details  and  maps  relating  to  this  section  are  given  in 
the  report  of  survev,  Annual  Report  of  1890,  page  2152,  and  the 
report  of  the  Board  of  Engineers  officers,  Annual  Report  of  1888, 
page  1020. 

For  report  of  the  Board  of  Engineers  for  Rivers  and  Harbors 
under  date  of  February  26,  1906,  concerning  the  further  improve- 
ment of  Cumberland  Kiver,  see  House  Document  No.  699,  Fifty- 
ninth  Congress,  first  session. 

July  1.  IIMm;.  balance  unoxi>en(lo(l $22,6.82.95 

June  HO,  11M)7,  amount  expended  during;  fiscal  year: 

For  works  of  improvement  (survey) $1,171.27 

For  maintenance  of  improvenjent (M).  90 

1,  2.S2. 17 

July  1,  1907.  balance  unexi)ended 21,400.78 

July  1,  1907,  outstanding  liabilities 1,078.46 

July  1,  1907.  balance  available 20,322.32 

Amount  (estimated)  retjuired  for  completion  of  existing  project—  1,549.818.81 

(&)  Above  Nashrfille  {357  miles), — ^This  section  extends  from  Nash- 
ville to  the  mouth  of  Rockcastle  River.  In  its  original  condition  it 
was  considerably  obstructed  by  rock  reefs,  ledges,  snags,  etc.,  which 
greatly  impedea  navigation  between  Nashville  and  Burnside  (about 
825  miles),  while  above  Burnside  the  Smith  shoals  formed  a  serious 
obstruction  to  navigation  at  practically  all  stages. 

The  original  scheme  of  improvement  above  Nashville,  as  modified 
and  extended,  contemplated  open-channel  work  from  Nashville, 
Tenn.,  to  Cuml>erland  Ford  (Pmeville,  Ky.)?  497  miles,  at  an  esti- 
mated cost  of  $374,764,  and  was  based  on  projects  submitted  January 
20,  1871,  and  February  8,  1872. 

The  first  appropriation  specifically  applicable  to  the  Cumberland 
River  above  Nashville  was  made  by  the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement,  or  old  project,  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
thus  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modifications  appropriations  aggregating  $346,000 
were  made  and  expended. 

The  project  for  the  canalization  of  the  Cumberland  River  above 
Nashville,  based  on  reports  of  an  examination  and  survey  in  1882 
and  1883,  was  adopted  August  5,  1886,  by  river  and  harbor  act  of 
that  date. 
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Tliis  scheino  of  iinproveiiu^nt  provided  for  the  construction  of  22 
locks  and  dams  Ixdow  Buniside,  Ky.,  and  (>  locks  and  dams  at  Smith 
shoals,  above  Burnside,  the  intention  lx»ing  to  provide  a  complete  sys- 
tem of  lockage  from  Nashville,  Tenn.,  to  Rockcastle  River,  so  as  to 
afford  a  channel  depth  of  (J  feet,  the  locks  to  be  52  feet  wide  and  280 
feet  long,  with  lifts  varving  from  10  to  12  feet,  at  an  estimated  cost 
of  $8,500,000. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  continuing 
contract  for  the  completion  of  Lock  and  Dam  No.  21,  to  the  amount 
of  $200,000,  in  addition  to  a  direct  appropriation  of  $74,000  and  the 
available  funds  to  the  credit  of  any  project  above  said  lock  and  dam. 
Under  this  act  all  but  $50,000  has  Wn  apnroj3riated. 

The  same  act  authorized  the  Cumlx»rland  River  Improvement  Com- 
})any  of  Kentucky  to  improve  the  Cumberland  River  and  tributaries, 
including  the  South  Fork,  above  Burnside,  Ky.,  at  its  own  expense, 
by  construction  of  necessary  locks  and  dams  under  (Jovernment  super- 
visi(m,  and  to  use  the  resulting  water  power  with  the  provisions  that 
such  use  shall  not  impede  navigation,  that  the  locks  and  dams  ^all  be 
at  least  equal  in  size  and  capacity  to  other  locks  and  dams  constructed 
on  the  Cumberland  River,  and  that  the  comj)anv  may  collect  toll  for 
their  use  for  forty  years  after  their  completion  at  rates  to  be  fixed  by 
the  Secretary  of  War. 

On  February  1(),  11)05,  the  lioard  of  Eno^ineers  for  Rivers  and  Har- 
bors reported  on  the  project  of  canalization  as  follows: 

The  lioard  is  of  tlio  opinion  tluit  the  rcj^iilation  of  the  rlvor  and  ♦  •  • 
the  coiiipletlon  of  Locks  and  Dams  :\,  4,  5.  <>.  and  7  above  NashviHe,  fito  na  to 
carry  the  improvement  nf  tlie  river  from  its  nunith  to  (\irtha>;o,  Tenn.,  Is 
wortliy  of  heinj^  <*ontinue<l  l»y  the  Tnitetl  Stat<»s,  hut  that  the  construction  of  the 
Km-Ixs  and  dams  ]n*oposiHl  hetwtH'n  Cart  ham*  ^nd  Burnside,  except  No.  21.  now 
under  ct>ntract,  is  not  at  j»resent  justili<Ml  J>y  th<*  comnjer<*e  involve<l. 

The  river  and  harbor  act  of  March  t2,  1007,  adopted  the  modified 
project  for  completing  the  improvement  in  accordance  with  this 
rej)ort,  by  providing  for  the  completion  of  Locks  and  Dams  Nos. 
*^,  4,  5,  (),  and  7  at  an  additional  expenditure  of  $550,000,  thus  reducing 
the  cost  of  the  project  as  modified  to  $:>,7(>0,()00.  The  act  appropriated 
$150,000  and  authorized  continuing  contracts  in  the  further  sum  of 
$40(),()()0,  which  is  vet  to  Ix*  appropriated,  for  completing  the  project. 

Tnder  the  project  of  canalization,  approj)riations  aggregating 
$*2,:n 0.000  have  U^en  made;  $475.00  has  lKH?n  received  from  recover- 
ies, sales,  etc.,  making  a  total  of  $2,310,475.00.  Of  this  amount, 
alx)ut  $3l>,0:3().05  is  chargeable  to  maintenance,  leaving  $2^87,438.95 
apj)licable  to  works  of  improvement.  The  total  exjwnditures  under 
this  project  to  June  30,  1007,  amount  to  $1,03(),120.53,  of  which  sum 
about  $27,407.40  was  applied  to  maintenance. 

These  exj>enditures  nave  resulted  in  the  i^riodical  removal  of 
snags  and  otln^r  obstru(!ti()ns:  the  com|)letion  and  o^wration  of  Lock 
an(l  Dam  Xo.  1  (2.5  miles  Inflow  Nashville);  the  completion  of 
masonry  recpiired  for  lock  walls  and  abutments  of  Dams  Xos.  2,  3, 
4,  5,  0.  and  7  (0,  2(),  44.7,  72,  SO,  and  100.0  miles,  resixictively,  above 
Nashville) :  the  purchas(»  of  sites  for  abutment  at  Xo.  8  (125.2  miles 
above  X'ashville),  and  for  locks  and  abutments  at  Xos.  21  and  22 
(200.2  and  :i20.2  miles,  res|H»ctively,  above  Xashville) ;  the  letting 
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and  partial  execution  of  contracts  for  the  completion  of  Locks  and 
Dams  Xos.  2  and  21,  and  the  selection  of  sites  for  the  locks  of  the 
Smith  shoals  system. 

The  Cumberland  River  is  navigable  usually  from  Nashville  to 
Burnside,  Ky.,  325  miles,  for  steamboats  drawing  not  more  than  3 
feet,  from  four  to  six  months  of  each  year,  and  for  boats  of  gi'eater 
draft  from  two  to  three  months.  The  fall  is  223  feet,  or  aoout  8 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles)  the 
river  is  navigable  for  steamboats  of  2i  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  irom  five  to  seven  months  and  larger  boats  four  or  five 
months.     The  head  of  navigation  is  Burnside,  Ky. 

The  completion  of  Lock  and  Dam  No.  1  gives  6-foot  navigation  the 
year  round  for  a  distance  of  12^  miles  above  Lock  No.  1,  or  10  miles 
above  Nashville,  and  affords  a  good  harbor  at  Nashville,  where  a 
numlKT  of  new  boats  and  barges  were  put  in  commission  as  a  result 
of  the  improvement. 

It  is  expected  to  put  Lock  No.  2  in  oj^eration  during  the  coming 
autumn.  This  will  form  a  pool  extending  to  a  point  26  miles  above 
Nashville.  The  contract  for  Lock  and  Dam  No.  21  provides  for 
completion  on  or  before  December  1,  1907,  and  the  contract  for  gates, 
etc.,  provides  for  erection  in  place  within  forty  available  working 
days  after  the  completion  of  the  masonry  necessary  for  erection. 

Plans  were  prepared  and  advertisement  made  May  15,  1907,  solicit- 
ing proposals  for  the  construction,  delivery,  and  erection  of  two  steel 
lock  gates,  and  construction  and  delivery  of  the  filling  valves  and 
maneuvering  appliances  for  each  of  Locks  3,  4,  5,  6,  and  (.  Five  pro- 
posals were  received  and  were  opened  June  15,  1907.  The  contract 
for  the  gates  was  awarded  to  the  lowest  bidder,  the  Penn  Bridge  Com- 
pany, of  Beaver  Falls,  Pa.,  in  the  sum  of  $73,500.  The  award  of  the 
contract  for  the  filling  valves  had  not  been  agreed  upon  at  the  close 
of  the  fiscal  year. 

The  early  completion  of  the  work  at  Locks  3,  4,  5,  6^  and  7,  where 
the  more  expensive  masonry  parts  have  already  been  budt,  is  regarded 
of  great  importance,  as  this  is  necessary  to  make  the  improvement 
available  and  will  provide  a  permanent  channel  for  navigation  from 
Nashville  to  Carthage  and  the  Caney  Fork  River.  When  these  locks 
are  in  operation  the  effect  of  the  project  on  freight  rates  will  be  more 
fully  apparent. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture ni  fiscal  year  1909  as  follows:  Two  hundred  thousand  dollars 
to  the  continuing  contract  work  on  Ix)cks  and  Dams  3  to  7,  inclusive, 
and  $50,000  to  the  work  of  placing  Lock  21  in  operation. 

The  commerce  on  the  Cumberland  River  above  Nashville  for  calen- 
dar year  1906,  as  nearly  as  could  be  ascertained,  aggregated  334,351 
tons,  having  an  estimated  value  of  about  $7,571,305;  passengers 
carried,  12,365.  The  tonnage  consisted  mainly  of  timber  and  farm 
products  and  general  merchandise. 

For  references  to  surveys  see  page  495,  Annual  Report  of  Chief  of 
Engineers,  1906. 
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July  1,  11)0(>,  balaiico  iinoxiwnded $281,084.77 

Amount  ai)r)ropriattMl  by  river  and  harbor  art  approved  March  2, 1907_  150, 000.  00 
Amount  appropriated  by  sundry  civil  act  approved  March  4.  1907 CM),  000.  00 


4C1, 68*.  77 

June  .'W),  1907,  amount  expendeil  during  fiscal  year : 

For  worlvs  of  improvement $70,407.81 

For  maintenance  of  improvement 1.801.50 

78,320.40 


.Tuly  1.  1907,  balance  unexiKMided 883,355.37 

.July  1,  11H)7.  outstanding  liabilities 8,  181.  16 


July  1.  11K)7,  balame  available 375,174.21 


July  1.  1907,  am<mnt  covennl  by  imcompleted  contracts 209,487.05 

Amount  (estimatwl)  required  for  completion  of  existing  project 450,000.00 


1 


Amount  that  can  be  profitably  exi)en<led  in  fiscal  year  ending  June  *{0, 
IJMM),  for  works  of  impn)vement.  in  addition  to  the  balance  unex- 
I)ended  July  1,  1!K>7 250,000.00 

Submitted  in  <*omplian<t»  with  rtHpiirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  C  C  2.) 

fi,  Operntln<j  and  care  of  locks  and  dams  on  Ciimherlnnd  River. — 
Lock  A,  41.4  miles  below  Nashville,  and  Lock  No.  1,  2.5  miles  below 
Nashville,  were  put  in  operation  Noveml>er  2(),  1904.  They  have  an 
available  length  of  280  feet,  a  clear  width  of  52  feet  between  walls, 
and  a  depth  of  (*4  feet  on  miter  sills  at  low  water,  except  at  lower 
miter  sill  of  Lock  A,  where  the  present  low-water  depth  is  only  1  foot. 
This  depth  will  be  iiuTeased  to  (>J  feet  by  the  construction  of  the  next 
lock  l)el()w. 

The  first  allotment  from  the  indefinite  appropriation  of  July  5, 
1884,  for  the  operation  and  care  of  these*  locks  was  made  June  26, 1905. 

During  calendar  vear  IDOO  traffic  past  Ix)ck  A  was  alK>ut  03.445 
tons  and  past  Ijock  No.  1  about  5(),r)51  tons. 

The  amount  expended  to  June  80,  11)07,  was  $12,551.88,  of  which 
$(),950.58  was  expended  during  the  past  fiscal  year. 

(See  Appendix  V  C  3.) 

.{.  Cancy  Fork  Iktcvr,  Tcnyiessec, — Tliis  stream  lies  in  the  central 
part  of  Tennessee.  After  a  coursi*  of  about  200  miles,  wholly  in  the 
State,  it  empties  into  the  Cumberland  Kiver  at  Carthage,  Tenn., 
about  110  miles  above  Nashville.  It  is  the  largest  tributary  of  the 
Cumberland  River. 

In  its  original  condition  the  principal  difficulties  were  found  to  be 
rock  reefs,  gravel  and  sand  bars,  and  a  crooked  and  shallow  channel 
greatly  impeded  by  surface  obstructions. 

No  work  was  done  by  the  United  States  prior  to  that  begun  under 
the  present  project.  The  presi^nt  project,  adopted  June  14,  1880,  is 
based  on  the  report  of  187J),  and  an  extension  of  the  project  is  baaed 
on  the  report  of  18S(>.  It  provides  for  improving  the  92  miles  of 
river  from  Franks  Ferry,  the  head  of  navigation,  to  its  mouth, 
Carthage,  Tenn.,  by  removing  the  surface  obstructions,  building  rip- 
rap dams  and  training  walls,  so  as  to  obtain  sufficient  water  for  saie 
navigation  during  lw)ating  scnison  for  steamboats  drawing  not  more 
than  3  feet,  at  an  estimated  cost  of  $45,228.  (Annual  Report  Chief 
of  Engineers,  1887,  p.  1767.) 
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Under  this  project  appropriations  aggregating  $28,000  have  been 
made  and  $25,113.80  expended  to  close  of  the  fiscal  year  ending  June 
80,  1907. 

From  August,  1880,  when  the  first  work  was  done,  to  August,  1891, 
when  the  last  work  was  done,  $25,000  was  expended.  The  results 
were  an  improvement  of  the  channel  at  a  8-foot  stage  from  Franks 
Ferry  to  the  mouth  of  the  river.  The  improvement,  however,  was 
not  permanent  and  can  not  be  made  so  under  the  present  project. 
The  additional  work  required  is  therefore  practically  for  mainte- 
nance. 

In  view  of  the  meager  benefits  resulting,  it  is  not  l>elieved  that 
future  appropriations  are  warranted  under  this  project. 

The  effect  of  the  improvement  on  freight  rates  is  not  believed  to 
be  important  and  can  not  be  readily  ascertained. 

The  commerce  on  the  Caney  Fork  River  for  calendar  vear  1906, 
as  nearly  as  could  be  ascertained,  aggregated  815  tons,  having  an 
estimated  value  of  $8,550. 

Amount  appropriated  by  river  and  harlior  act  approved  March  2, 1907.  $3, 000. 00 
June  .SO,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement    113.  30 


July  1.  1907.  balanc-e  unexpended 2,886.70 

(See  Appendix  CC  4.) 

J.  R em o ring  sunken  nessels  or  craft  obstructing  or  endangeriny 
naoigation, — An  allotment  of  $800  was  made  for  removing  wreck  of 
steamer  Bart  E,  Linehan^  which  was  sunk  in  the  Cumberland  River 
at  Nashville,  Tenn.  Owing  to  unusual  high  water  prevailing,  its 
removal  could  not  be  completed  during  the  past  fiscal  year.  It  is 
expected  that  the  removal  will  be  made  during  the  coming  low- 
water  season.     No  expenditures  were  made. 

An  allotment  of  $800  was  made  for  removal  of  wrecked  wiiarf 
boat  at  Nashv^ille,  Tenn.  (hull  of  the  old  steamer  Mayflower)^  lying 
in  the  Cumberland  River,  and  an  emergency  contract  was  entered 
into  October  23,  1906,  for  its  removal.  Owing  to  continued  high 
water  only  about  one-half  was  removed  during  the  fiscal  year,  and 
the  contractor  was  granted  additional  time  for  its  complete  removal. 
It  is  expected  to  finish  the  work  of  removal  during  the  coming  low- 
water  season. 

The  expenditures  during  the  year  amounted  to  90  cents, 

(wSoe  Appendix  C  C  5.) 

IMPROVEMENT  OF  TENNESSEE  RIVER  AND  ITS  TRIBUTARIES. 

This  district  was  in  the  charge  of  Maj.  H.  C.  Newcomer,  Corps  of 
Engineers,  until  February  25,  1907,  with  First  Lieut.  W.  G.  Caples, 
Corps  of  Engineers,  under  his  immediate  orders;  in  the  temporary 
charge  of  Lieutenant  Caples  from  February  25  to  June  18,  1907,  and 
in  charge  of  Maj.  Wm.  AY.  Harts,  Corps  of  Engineers,  since  that 
date,  with  Lieutenant  Caples  under  his  orders.  Division  engineer, 
Lieut.  Col.  Clinton  B.  Sears,  Corps  of  Engineers,  until  July  16,  1906, 
and  Col.  E.  H.  Ruffner,  Corps  of  Engineers,  since  that  date. 
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TENNESSEE    RIVER   SYSTEM. 

The  Tenncsset*  River  is  052  miles  lon<r.  It  is  formed  by  the  j unc- 
tion of  the  French  Hroad  and  Ilolston  rivers,  4.5  miles  above  Kiiox- 
ville  and  188  miles  alx>ve  ChattancKiga,  and  flows  into  the  Ohio  at 
Paducah,  4(>4  miles  Ijelow  Chattanooga.  Together  with  its  principal 
tributaries  it  forms  a  system  of  internal  waterways  capable  of  being 
navigated  more  than  1.300  miles  by  steamboats.  In  addition  to  this, 
its  tributaries  are  still  further  navigable  by  rafts  and  flatboats  for  a 
distance  of  more  than  1,000  miles,  thus  making  a  system  of  navigable 
waters  about  2,350  miles  in  length,  with  a  drainage  area  of  about 
44.000  sTjuare  miles. 

Th<»  river  is  navigable  the  entire  vtar  from  the  mouth  to  Riverton, 
Ala.  Just  aFx)ve  Riverton  a  lateral  canal  alx)ut  8  miles  long  is  now 
under  construction  past  the  Collx»rt  and  Bee  Tree  shoals,  and  the 
Muscle  Shoals  Canal  now  surmounts  the  Big  Muscle  and  Elk  River 
shoals. 

I'nder  the  act  of  April  'ir»,  11)04,  as  amended  by  act  of  January  7, 
1J)05.  a  lock  and  dam  to  1k»  built  mainly  by  private  parties  are  pro- 
jected at  Hales  bar,  designed  to  form  a  p<x)l  extending  33  miles 
upstream  to  Chattanooga. 

I>K'al  l>oat  lines  have  headquarters  at  the  principal  towns  along  the 
river.  There  is  no  through  traffic  covering  the  entire  length  or  the 
river,  the  longest  regular  boat  service  being  found  between  Chatta- 
n<K)ga  and  Paducah  when  the  stage  of  water  jK^rmits. 

From  commercial  statistics  given  later  in  detail  it  will  be  seen  that 
the  total  commerce  on  the  Tennessee  River  during  the  calendar  year 
Um\  amounted  to  alK>ut  1,055,384  tons,  valued  at  about  $24,520,000. 
From  this  total,  however,  alK)ut  70,024  tons  should  be  deducted  on 
account  of  having  lxH*n  duplicated  in  reports  for  different  sections  of 
the  river. 

The  amount  so  far  appropriated  and  allotted  for  the  Tennes- 
see River  and  the  canals  theriKm  is  $8,121,248.83.  Of  this  sum 
$l,010,*sTi>.l)S  has  lH»t»n  allotted  for  operating  and  care  and  repair  of 
the  Musch*  Shoals  Canal  from  NovemlHM\  1800,  when  it  was  opened 
to  navigation,  to  June  30.  1007. 

Freight  rates  are  said  to  Ix^  already  considerably  lowered  by  this 
project.  l)ut  thrn»  is  no  information  available  indicating  to  what 
extent  they  will  \h}  affected  by  its  completion. 

/.  Tf'inH'i<s<'('  liircr, — The  improvement  has  Ix^en  carried  cm  in  three 
sections  under  separate  appropriations. 

(a)  Ahot'c  ('hdttdiKHxjiU  Tenn,  {JSS  iftileft). — In  its  original  con- 
dition this  part  of  the  river  was  ol)structe(l  by  n)ck  reefs,  oowlders, 
gravel  bars,  an<l  snags.  The  depth  of  water  on  the  bars  varied  from 
10  to  30  inches  at  low  water,  and  in  some  places  the  current  was  as 
great  as  (»  miles  an  hour.  The  average  slope  is  O.J)50  foot  per  mile, 
with  average  low-water  discharge  varying  from  about  3,000  cubic 
feet  jH'r  second  at  Knoxville  to  alK)ut  r),0()()  cubic  feet  j>er  second  at 
Chattanooga. 

Th<»  pres<»nt  |)roject,  adop^*-!  by  Congres?  '       ^  of  August  18,  IBM, 

i>  lo  obtain  l)y  training  w*  ng  dami'  ^-^ng  a  low -water 

'•'»:innrl  ')  feet  de**])  fro  '^fm  of  the  French 

h\  Kiver.  at  an  estii  'me  30,  1895, 

mi  of  $32b.255.83  pwdVOJect, 


pwdqraect. 
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and  there  remained  55  obstructions  having  less  than  8  feet  depth  at 
low  water.  A  revision  of  the  estimate  in  1907,  on  a  basis  of  present 
unit  prices,  places  the  cost  of  the  existing  project  at  $1,709,000.  The 
total  amount  expended  under  the  present  project  up  to  June  30,  1907, 
was  $199,124.16,  including  $11,001.08  "for  maintenance. 

It  is  proposed  to  apply  the  apprcmriation  of  March  2,  1907,  $104,- 
000,  to  the  construction  of  such  floating  plant  as  may  he  found 
necessary  to  prosecute  the  work  economically;  to  the  systematic  im- 
provement of  the  shoals  from  Caney  Creek,  about  98  miles  above 
Chattanooga,  down  to  Shields  dam,  a  stretch  of  about  4  miles,  and  of 
sqch  other  shoals  as  principally  interfere  with  general  navigation. 

The  maximum  drart  that  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  this  section  is  about  18  inches.  The  extreme 
flood  oscillations  range  from  about  40.5  feet  at  Knoxville  to  about  58 
feet  at  Chattanooga. 

The  commerce  on  this  portion  of  the  river  during  the  calendar 
year  1906  amounted  to  about  475,515  tons,  valued  at  about  $3,443,923; 
the  principal  items,  in  order  of  value,  being  general  merchandise, 
forest  products,  farm  products,  and  iron  ore. 

A  map  of  this  section  of  the  river  is  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1876,  page  710,  and  an  account  oi  its 
survey  in  the  report  of  1893,  page  2333. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  the  expendi- 
ture, in  the  discretion  of  the  Secretary  of  War,  from  the  appropria- 
tion therein  made,  of  $1,000  for  improvement  of  Little  Tennessee 
River;  and  accordingly  this  amount  was  so  allotted,  to  be  used  in 
clearing  obstructions  from  the  channel.  For  details  of  the  Little 
Tennessee  River  see  the  repoi*t  of  survey  in  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  2496.  The  total  expenditure  on 
improvement  of  the  Little  Tennessee  to  June  30,  1907,  amounted  to 
$5,388.32. 

TENNESSEE  RIVER   ABOVE   CHXTTANOOOA. 

July  1.  1900,  balance  unexpended $20,366.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  105. 000. 00 

125, 366. 60 

Allotment  for  improving  Little  Tennessee  River $1,000.00 

June  .30.  1907.  amount  expended  during  fiscal  year: 

For  works  of  improvement.- 18,074.1)9 

For  maintenance  of  improvement 4,518.75 

23,  593.  74 

July  1,  1007,  balance   unexpended 101,  772.  8*» 

,Tuly  1,  1907,  outstanding  liabilities 4,^30.66 

July   I.  irK)7.  balance    available 97,142.20 

Amount  (estimated)  required  for  completion  of  existing  project..  1.080,000.00 

LITTLE   TENNESSEE    RIVER. 

July  1,  190(),  balance  unexr)ended $974.31 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approve<l 

March  2.  1I>07 1.000.00 

1,  974.  31 
June  30,  1007.  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement ^^ 362.  63 

July  1,  1907,  balance  unexpended ,^-._-.-._,..-,.^-.^,-—  1»61L68 
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(6)  Chattanooga^  Tenn,^  to  Rirerton^  Ala,  {238  miles). — In  its 
original  condition  the  channel  from  Chattanooga  to  Browns  Ferry 
was  obstructed  by  bars,  bowlders,  reefs,  and  rocky  projections.  Navi- 
gation was  possible  during  six  to  nine  months  annually.  Between 
Tirowns  Ferry  and  Florence  \vere  the  Muscle  shoals  obstructions, 
which  could  be  crossed  only  at  unusually  high  water.  Between  Flor- 
ence and  Kiverton  the  Colbert  and  Bee  Tree  shoals  prevented  naviga- 
tion for  six  months  in  the  year. 

The  average  slope  is  1.5  feet  per  mile  from  Chattanooga  to  Scott 
Point  (17.5  miles),  thence  0.4  foot  per  mile  to  head  of  Muscle  Shoals 
Canal  (158  miles),  thence  2.73  feet  per  mile  to  Riverton  (G2.5  miles^, 
with  average  low-water  discharge  varying  from  about  0,000  cubic 
feet  per  second  at  Chattanooga  to  about  10.000  cubic  feet  per  second 
at  Riverton. 

Under  a  former  project  the  Muscle  shoals  section  was  improved  at 
a  cost  of  $3,191, 7*2().50  by  some  channel  work  at  Little  Muscle  shoals 
and  bv  the  construction  of  a  lateral  canal  in  two  divisions,  one  on 
the  leit  bank  about  8.5  miles  long,  with  2  locks,  around  the  Elk  River 
shoals,  and  the  other  on  the  right  bank,  about  14.5  miles  long,  with  9 
locks,  around  the  Big  Muscle  shoals.  This  work  was  done  mainly 
from  1875  to  1890,  under  a  project  adopted  originally  in  18G8. 

The  i)resent  project  also  dates  back  in  part  to  1868,  but  it  has  been 
modified  in  several  particulars  since  then,  so  that  at  present  it  pro- 
vides for  a  lock  and  dam  to  l^e  built  mainly  by  private  parties  (under 
the  authority  of  Congress)  at  Hales  bar,  aoout  33  miles  below 
Chattanooga,  forming  a  pool  that  will  extend  to  Chattanooga  with  a 
dentil  of  at  least  (>  feet  at  low  water;  for  o|x»n-channel  work  to  secure 
a  depth  of  5  feet  at  low  water  from  Hales  bar  to  I^ck  A  (about  145 
miles) ;  and  for  the  improvement  of  the  Colbert  and  Bee  Tree  shoals 
(between  Florence  and  Riverton)  by  the  construction  of  a  lateral 
canal  about  8  miles  long,  with  1  lock. 

There  has  also  been  considerable  open-channel  work  under  former 
modifications  of  the  project  between  Chattanooga  and  Hales  bar  and 
at  Colbert  and  Bee  Tree  shoals.  A  revision  in  1907  of  the  estimate 
for  open-channel  work  oji  a  basis  of  present  unit  prices  places  the  cost 
of  additional  work  required  at  $1,031,000. 

Work  under  continuing  contracts  amounting  to  about  $350,(X)0  is 
now  in  progress  at  the  Colbert  Shoals  Canal,  as  authorized  by  the 
river  and  harbor  acts  of  June  13,  1902,  March  3,  1905,  and  March  2, 
1907.  The  latter  act  also  appropriated  $62,970  for  the  completion  of 
the  Hales  bar  lock  and  dam,  and  authorized  the  continuous-contract 
system  as  applied  to  CoH)ert  Shoals  Canal  to  be  extended  to  the 
amount  of  $213,000,  which  is  yet  to  be  appropriated. 

The  total  amount  expended  under  the  present  project  to  June  30, 
1907,  was  $2,015,955.24.  This  expenditure  has  resulted  in  the  partial 
l)reparation  of  plans  for  Hales  bar  lock  and  dam  and  the  supervision 
of  this  work,  at  a  cost  of  $8.920.41 ;  in  the  partial  improvement  of  the 
open-river  channel,  extending  the  period  of  navigation  at  low  water, 
at  a  cost  of  $595,532.74,  and  in  the  partial  construction  of  the  Colbert 
Shoals  Canal,  includuig  the  completicm  of  alx)ut  95  \yQv  cent  of  the 
masonry  of  the  lock,  the  purchase  of  land  for  the  canal,  the  construc- 
tion of  4,578  cubic  yards,  or  about  14  per  cent  of  the  concrete  river 
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wall,  and  the  excavation  of  148,435  cubic  yards  of  rock  and  1,305,864 
cubic  yards  of  earth  and  hardpan  from  the  canal  trunk,  or  about  65 
per  cefnt  of  the  total  excavation,  at  a  cost  of  $1,411,496.09,  including 
outstanding  liabilities. 

The  Muscle  Shoals  Canal  provides  a  permanent  depth  of  5  feet, 
except  in  its  approaches,  where  additional  work  will  be  required  to 
secure  this  depth  at  low  water.  The  maximum  draft  that  can  be  car- 
ried at  mean  low  water  over  the  shoalest  place  between  Chattanooga 
and  Riverton  is  about  2  feet.  The  extreme  flood  oscillations  range 
from  about  69  feet  at  the  Suck,  12  miles  below  Chattanooga,  to  about 
10  feet  at  Lock  4  of  the  Muscle  Shoals  Canal. 

It  is  proposed  to  apply  the  appropriations  made  for  this  work  by 
the  river  and  harbor  act  of  March  2, 1907,  as  follows: 

The  $62,970  for  Hales  bar,  to  the  completion  of  the  lock  gates 
and  other  metal  parts  and  to  the  superintendence  of  the  work;  the 
$200,000  for  Colbert  Shoals  Canal,  together  with  the  $100,000  appro- 
priated by  the  sundry  civil  act  of  March  4,  1907,  toward  the  com- 
pletion of  that  work,  and  the  $205,000  for  the  section  between  Chatta- 
nooga and  Riverton  to  the  improvement  of  the  channel  by  regulation 
worKs  and  dredging,  including  the  construction  of  such  floating  plant 
and  maintenance  of  existing  works  as  may  be  found  necessary. 

The  unit  prices  at  which  existing  contracts  have  been  let  indicate 
that  the  Colbert  Shoals  Canal  can  be  completed  well  within  the 
adopted  estimate. 

The  improvements  at  Hales  bar  and  Colbert  shoals  will  not  be 
available  for  navigation  until  the  works  are  completed. 

The  commerce  carried  on  the  river  between  Chattanooga  and  Flor- 
ence during  the  calendar  year  1906  amounted  to  about  413,751  tons, 
valued  at  about  $10,146,386;  the  principal  items  in  order  of  value 
being  general  merchandise,  farm  products,  and  forest  products. 

For  references  to  details  of  the  river  from  Chattanooga  to  Riverton, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  456. 

The  appropriation  asked  for  will  be  applied  to  completion  of  the 
lock  walls  and  gates  of  the  Colbert  and  Bee  Tree  Shoals  Canal  and 
toward  the  completion  of  the  canal  trunk  and  the  revetment  of  its 
banks. 

OPEN-CHANNEL   WORK. 

July  1.  1906,  balance  unexpended $11,164,80 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 205.  000.  00 

216, 164. 80 
June  30.  1907,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $9,198.38 

For  maintenance  of  Improvement 292, 18 

9, 490. 56 

July  1,  1907,  balance  unexpended 206,674.24 

July  1,  1907,  outstanding  liabilities 7,359.60 

July  1,  1907,  balance  available 199,314.64 

Amount  (estimated)  required  for  completion  of  existing  project..  1,031,000.00 

KNO  1907 34 
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HALES    BAB   LOCK    AND   DAM. 


July  1,  1906,  balance  unexpended $-^,519.56 

Amount  appropriated  by  river  and  harlx)r  act  approved  March  2, 1907-     62.  970.  00 
Proceeds  sale  of  maps 18.29 


109,  507.  85 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenanc*e 

of   improvement 5,445.  97 


July  1,  1907,  balance  unexpended 104,061.88 

July  1,  1007,  outstanding  liabilities 255.75 


July  1,  1907,  balance  available 103,806.13 


July  1,  1907,  amount  covered  by  uncomplete*!  contracts 24,758.00 

COLBKBT    AND    BKK   TBEE    SHOALS. 

July  1,  190C,  balance  unexpendeil $541,050.03 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  200,  000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 100,000.00 


841,  050.  03 
June  30,  1907,  amcmnt  eximnded  during  fiscal  year,  for  works  of  im- 
provement  257,  529.  42 


July  1,  1907,  balance  unexpended 583,520.61 

July  1.  1907.  outstanding  liabilities 59,470.57 


July  1.  1(M)7,  balance  availa!)le 524,050.04 

July  1,  1907,  amount  covered  by  uncompleted  contracts 369,574.55 

Amount  (estimate<l)  required  for  completion  of  existing  project 852,000.00 


Amount  that  can  l>e  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1909.  for  works  of  improvement,  in  addition  to  the  balance 
unexpende<i  July   1,   11K)7 213,000.00 

Submitted  in  compliance  with  refiuirements  of  sundry  civil  act  of 
June  4,  1897.  ^ 

{()  Below  Rireiton^  Ala,  {226  miles), — This  part  of  the  river  is 
below  nu)st  of  the  hirge  tributaries.  It  has  therefore  more  water 
than  the  upper  river,  and  as  the  width  is  not  too  ffreat  and  the  slope 
uniform  and  moderate  it  is  accessible  to  larger  boats.  The  ruling 
depths  were  originally  about  3.5  feet  over  the  lower  196  miles  and 
2  leet  n})ove  this.  The  average  slope  of  this  section  of  the  river  is 
0.84  fool  per  mile,  with  low-water  discharge  of  about  10,000  cubic 
feet  per  second.  In  189G  there  were  49  shoals  having  less  than  6  feet 
depth  at  low  water,  and  two  other  shoals  have  since  developed. 

The  existing  project  is  to  obtain  by  dredging  a  channel  not  leas 
than  T)  feet  deep  and  150  feet  wide,  and  to  protect  Livingston  Point 
and  Tennessee  Island  from  erosion,  with  a  view  to  preserving  Uie 
IK)rt  of  Paducah,  Ky. 

The  total  amount  expended  to  June  80,  1907.  was  $331,914.78. 
This  expenditure  has  resulted  in  the  completion  or  the  work  at  liiv* 
ingston  Point  and  Tennessee  Island,  at  a  cost  of  $77,367.65;  in  the 
i*emoval  of  snags,  and  in  about  950,460  cubic  yards  of  dred^ng  at 
81  localities,  thus  removing  the  worst  obstructions  below  Hamburg; 
The  results  of  dredging  appear  to  be  fairly  permanent  at  about  two* 
thirds  of  the  places  improved. 
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It  is  proposed  to  apply  the  available  balance  to  the  improvement 
and  mamtenance  of  the  channel  at  the  shoals  offering  the  greatest 
obstruction  to  navigation. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  in 
this  section  at  mean  low  water  is  about  3  feet.  The  extreme  flood 
oscillations  range  from  about  48  feet  at  Johnsonville  to  about  55 
feet  at  Paducah,  Ky. 

The  commerce  carried  on  the  river  between  Florence  and  Paducah 
during  the  calendar  year  1905  amounted  to  about  766,118  tons, 
valued  at  about  $10,930,800,  the  principal  items,  in  order  of  value, 
l)eing  general  merchandise,  forest  products,  and  farm  products. 

For  details  of  the  river  from  Riverton  to  Paducah,  see  Annual 
Pieport  of  the  Chief  of  Engineers  for  1897,  page  2262. 

July  1,  liKM»,  balance  unexpended $18,510.33 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     40, 000. 00 

58,  510.  33 
.June  .'iO.  nK)7,  amount  exi)ended  durinp  fiscal  year: 

For  works  of  improvement $552.81 

For  maintenance  of  improvement 17,598.77 

18, 151.  58 

Julv   1,  11M)7.  balance  unexpendetl 40,358.75 

July  1,   UM)7.  outstanding  liabilities 1,421.21 

July  1.  im)7,  balance  available 38,937.54 

(See  Appendix  D  I)  1.) 

J.  Opevatlmf  and  care  of  Muscle  Shoals  Canal^  Tennesfiee  Rioer, — 
For  details  of  this  canal  and  of  its  operation  and  care,  also  dimensions 
of  locks,  aqueduct,  and  drift  sluice,  see  pages  2440-2446,  Annual 
K(»port  of  the  Chief  of  Engineers  for  1901,  with  corrections  given  on 
page  1729  of  report  for  1902. 

The  canal  Avas  opened  to  nav^igation  in  1890.  It  is  in  two  sections, 
aggregating  about  18  miles  in  length,  and  has  11  locks.  A  railroad 
nearly  15  miles  in  length  is  operated  in  connection  with  the  mainte- 
nance of  the  canal. 

Fifteen  streams  empty  into  the  canal,  none  of  them  very  large. 
Bars  are  constantly  forming  opposite  their  mouths  and  also  at  the 
entrances  to  the  canal.  A  bucket  dredge  is  kept  on  the  canal  in  order 
to  remove  these  bars  as  fast  as  they  form. 

The  number  of  connnercial  steamboats  and  barges  that  used  the 
canal  during  the  calendar  year  1906  was  835,  counting  every  trip,  and 
the  freight  carried  amounted  to  about  26,878  tons,  the  estimated  value 
of  which  w^as  $1,074,945.  The  number  of  lockages,  exclusive  of  those 
of  (lovernment  craft,  was  2,483. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1907, 
was  $52,763.28. 

(See  Appendix  D  D  2.) 

3,  French  Broad  and  Little  Pigeon  rivers^  Tennessee, — The  French 
Broad  River  is  one  of  the  largest  tributaries  of  the  Tennessee.  It 
rises  in  North  Carolina,  flows  in  a  generally  northwesterly  direction, 
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and  finally  unites  with  the  Holston  Kiver  in  the  State  of  Teniiesssee, 
about  4.5  miles  alK)ve  Knoxville,  to  form  the  Tennessee  River.  It 
lias  a  drainage  area  of  about  5,()0()  s<iuare  miles.  Ijcadvale,  Teiiii., 
about  70  miles  above  the  mouth,  has  <i:enerallv  Ikhmi  considered  the 
head  of  navigation  in  Tennessee.  An  isolated  portion  of  the  river 
in  North  Carolina,  l)t»tween  Brevard  and  Asheville,  was  under  im- 
provement for  several  years  from  1H77  to  18H:>. 

In  its  original  eonclition  the  river  was  obstructed  by  rock  reefs, 
sand  and  gravel  bar^,  and  by  bowlders,  snags,  and  overhanging  trt»es, 
and  numerous  islands  in  the  river  divided  the  water  and  diininishecl 
the  depth  in  the  navigal)le  channels.  There  were  41  shoals  obstruct- 
ing navigation  below  Ixnidvale.  The  average  slope  below  I^advalo 
is  about  2.8  feet  per  mile,  and  the  low-water  disciiarge  at  Leadvalc 
is  reported  as  about  2,000  cubic  feet  per  second. 

The  Little  Pig<M)n  River  is  formed  by  the  junction  of  its  east  and 
south  forks  at  Sevierville,  Tenn.,  and  flows  in  a  northerly  direction 
for  about  5  miles,  emptying  into  the  French  Broad  about  29  miles 
above  its  mouth.  The  Little  Pigeon  is  navigable  at  ordinary  stages 
only  about  2  miles  alM)ve  its  mouth  (to  Catlettsburg),  and  thus  prac- 
tically amounts  to  an  additional  landing  on  the  trench  Broad.  In 
its  original  condition  this  portion  of  the  river  was  obstructed  by  a 
bar  at  its  mouth. 

The  project  provides  for  open-riv(»r  work  on  the  French  Broad  to 
scH'ure  a  navigal)le  channel  at  low  water  from  the  mouth  to  I^eadvale 
sufficient  to  permit  the  passage  of  lM)ats  drawing  alx)ut  2.5  feet,  at 
an  estimated  <*ost  of  $150,000,  and  for  the  removal  of  the  bar  at  the 
mouth  of  the  Little  Pigeon. 

The  amount  expendcMl  to  June  *^0,  1J)07,  was  $1)5,474.17,  of  which 
$4,1>21.42  was  for  maint(»nance.  This  expenditure  has  lK»en  applied  to 
the  improvement  of  navigation  over  15  of  the  shoal  places  in  the 
French  Broad,  the  maintenance  of  the  navigable  channel,  and  the 
removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

It  is  proi)()sed  to  apply  the  available  balance  to  the  improvement 
and  nuiintenance  of  the  channel. 

The  maxinnnn  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  prol)ably  about  18  inches.  The  extreme  flood 
oscillation  is  about  30  feet,  ordinary  floods  having  a  range  of  about 
10  to  15  f(H»t.  Steamboats  rarely  go  above  Dandridg?,  46.5  miles 
al)ove  the  mouth,  and  all  the  improvements  are  Ixdow  this  place. 

The  conmierce  carried  on  this  river  during  the  calendar  year  1906 
amounted  to  alnnit  i:V.),157  tons,  valued  at  alxMit  $976,424;  the  prin- 
cipal items,  in  order  of  value,  Ixnng  farm  products,  marble,  and 
gcMieral  merchandise. 

For  details  of  the  Fn»nch  Hroad,  sck?  the  reiM)rt  of  survey  in  the 
Annual  Report  of  the  Chief  of  EngineiTs  for  11)00,  page  3018.  An 
examination  of  the  Little  Pigeon  is  rejwrted  in  the  Annual  Report  for 
lHl>l,pa{reL>287. 

The  din»ction  of  traffic  on  these  streams  is  not  parallel  to  rail  lines. 
The  effect  of  the  improv<»ment  on  railroad  rates,  therefore,  would 
l)e  indeterminate,  but  would  doubtless  l)e  important. 
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July  1,  1906.  balance  unexpended $2,043.43 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     2, 000. 00 
Proceeds  transfer  of  quarter  boat 500.00 

4,  543.  43 
June  30,  1907»  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 515.  64 

Julv  1,  1007,  balance  unexi)endeil 4,027.70 

July  1.  1007.  outstanding  liabilities 126.19 

July  1,  1007,  balance  available 3,901.60 

Amount  (estimated)   require<l  for  completion  of  existing  project 61.515.64 

(See  Appendix  D  D  3.) 

Jf.  Clinch^  Hiwassee^  and  BoUton  rivers^  Tennessee, — (a)  Clinch 
Rioer. — This  river  rises  in  the  Cumberland  Mountains  in  Virginia, 
and,  after  following  a  southwesterly  course,  empties  into  the  Tennes- 
see River  at  Kingston,  104  miles  above  Chattanooga,  It  drains  an 
area  of  about  5,000  square  miles.  Its  average  slope  below  Clinton 
(60  miles  from  the  mouth)  is  about  1.3  feet  per  mile.  The  ordinary 
low-water  discharge  at  Clinton  is  about  900  cubic  feet  per  second. 
There  are  about  193  miles  of  the  river  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project  provides  for  channel  excavations,  removing 
surface  obstructions,  and  the  construction  of  wing  dams  and  training 
w  alls,  so  as  to  secure  a  navigable  channel  2  feet  m  depth  at  ordinary 
low  water  from  the  mouth  of  the  river  to  Clinton,  about  60  miles, 
and  of  1.5  feet  in  depth  from  Clinton  to  Haynes  (or  Walkers)  Ferry, 
about  66  miles.  From  Haynes  Ferrv  to  the  State  line,  a  distance 
of  about  67  miles,  it  is  proposed  simply  to  remove  the  loose  rock  and 
bowlders,  reduce  the  rock  ledges,  and  remove  snags,  overhanging 
trees,  and  similar  obstructions,  so  as  to  assist  raft  and  flatboat  navi- 
gation at  the  stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30,  1907,  w-as  $53,326.53,  which  had 
resulted  in  reducing  many  of  the  reefs,  removing  obstructions  from 
the  channel,  and  building  several  w^ing  dams  and  training  walls, 
wherel)v  the  channel  was  so  far  imj)roved  that  the  river  could  be  used 
at  stages  2  to  3  feet  lower  than  before  the  improvement  was  begun. 

It  is  proposed  to  apply  the  available  balance  to  the  maintenance  of 
the  channel. 

Small  steamboats  navigate  the  Clinch  River  as  far  as  Clinton. 

The  total  commerce  on  the  Clinch  River  for  the  calendar  year  1906 
was  about  112,284  tons  (value  estimated  at  $2,161,130).  Logs  rafted 
down  the  river  comprisi^d  about  60  per  cent  of  this  tonnage,  and 
practically  all  of  the  remainder  was  transported  only  betw^een  Kings- 
ton and  the  mouth,  a  distance  of  less  than  1  mile.  The  principal 
items,  in  order  of  value,  were  general  merchandise,  forest  products, 
and  farm  products. 

For  survey  of  this  river  see  Annual  Report  of  the  Chief  of  Engi- 
neers for  1901,  page  2542. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  this  improvement. 


534  REPORT   OF   THE   CHIEF   OP   ENGINEERS,   U.   S.   ARMY. 

July  1,  lOCX],  balance  unoxi>endecl $1,480.  4« 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approve<l 

March   2,    lfH)7 ^25.  4:^ 

1.805.91 
June  30,  1907,  amount  expended  during  flscal  year,  for  maintenance 
of  improvement 305.  91 

July  1.  1007,  balance  unexpendeil 1,500.00 

July  1,  1907,  outstanding  liabilities 2a  84 

July  1,  1!K)7,  balance  available 1,471.16 

(b)  Hiwassee  River. — The  Hiwassee  River  rises  in  the  mountains 
of  western  North  Carolina  and  northern  Georgia,  flows  in  a  north- 
westerly direction,  and  enters  the  Tennessee  River  about  35  miles 
above  Chattanooga.  Its  largest  tributary  is  the  Ocoee  River,  which 
enters  it  from  the  south  about  35  miles  from  its  mouth.  The  Hiwassee 
drains  an  area  of  about  2,725  square  miles.  Its  average  slope  below 
the  Oeoee  is  about  0.93  foot  per  mile.  The  low-water  discnarge  at 
the  mouth  of  the  Ocoee  is  given  as  about  1)50  cubic  feet  per  second. 

On  examination,  made  in  1874,  the  channel  was  found  to  be 
obstructed  by  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  original  project  of  improvement,  based  on  the  examination 
of  1874,  was  for  a  navigable  channel  40  feet  wide  and  2  feet  deep 
at  ordinary  low  water  to  Savannah  Ford,  about  41.0  miles  from  the 
mouth  of  the  river,  to  be  secured  by  excavation  of  rock  reefs  and 
gravel  bars  and  construction  of  w  ing  dams.  Ex|)enditures  under  this 
project  amounted  to  $30,427.07. 

The  present  project,  based  on  a  survey  made  in  1899,  contemplates 
the  development  of  a  channel  of  not  less  than  116  feet  width  and  30 
inches  mean  deptli  l>etween  the  mouth  of  the  river  and  the  mouth  of 
the  Ocoee  River  by  use  of  spur  dikes,  training  walls  and  sub- 
merged sills,  bank  protection,  and  dredging,  at  an  estimated  cost  of 
$7l,i25.  There  were  sixteen  shoals  having  less  than  the  desired  depth 
at  h)w  water. 

This  project  was  adoi)ted  by  the  river  and  harlK)r  act  of  June  13, 
1902. 

The  amount  expended  thereon  to  June  30,  1907,  was  $20,060.32. 
This  expenditure  was  applied  to  maintenance  of  the  navigable  chan- 
nel and  to  work  of  improvement  at  Mathews  and  Blackbird  shoals, 
about  9  and  17  miles,  respectively,  above  the  mouth. 

It  is  proposed  to  apply  the  available  balance  toward  the  completion 
of  the  existing  project,  undei'taking  first  the  improvement  of  the  shoal 
places  between  Charleston  and  the  mouth,  and  to  the  maintenance  of 
the  channel. 

The  maximum  draft  that  can  l>e  carried  over  the  shoalest  place 
at  mean  low  water  is  about  2  feet.  The  extreme  flood  oscillation  mt 
Charleston,  19  miles  al)ove  the  mouth,  is  al)out  32  feet,  but  ordinaiy 
floods  do  not  exceed  about  15  to  18  feet.  Small  boats  of  about  100 
tons  capacity  can  navigate  the  river  eight  months  in  the  year.  Savan* 
nah  Ford,  7  miles  above  the  mouth  of  the  Ocoee  River,  has  at  timee 
been  reached  by  steamboats,  and  is  usually  regarded  as  the  head  of 
steamboat  navigation. 

The  commerce  on  the  Hiwassee  River  during  the  calendar  year 
190()  amounted  to  3,5()3  tons,  valued  at  $139^225;  the  principal  itema 
being  general  merchandise,  farm  products,  and  forest  products. 
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For  report  of  survey  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2458. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  the  improvement.  It  will  probably 
be  slight. 

July  1,  1906,  balance  unexpended $4,460.80 

Amount  aUotted  from  appropriation  by  river  and  harbor  act  approved 

Marcli  2,  1907 55,282.40 

59,  743. 20 
June  30,  1007.  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,052.00 

For  maintenance  of  improvement 1,987.96 

9,939.96 

.Tuly  1.  1007,  balance  unexi)ended 40,803.24 

.Inly  1.  1007,  outstanding  liabilities 1,153.77 

July  1,  1007,  balance  available 48,649.47 

{c)  H  oh  tan  River. — The  Holston  River  is  formed  by  the  junction 
of  its  north  and  south  forks  at  Kingsport,  Tenn.,  and  flows  thence 
about  142  miles  in  a  southwesterly  direction  and  unites  with  the 
French  Broad  4.5  miles  above  Knoxville  to  form  the  Tennessee  River. 
It  drains  an  area  of  about  3,811  square  miles.  It  has  an  average 
slope  of  about  2.5  feet  per  mile  and  a  minimum  discharge  of  about 
050  cubic  feet  per  second. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs 
and  ledges,  bowlders,  snags,  and  overhanging  trees.  The  present 
project,  adopted  in  1002,  provides  for  the  removal  of  channel  obstruc- 
tions and  cutting  overhanging  trees  from  the  mouth  to  Kingsport, 
at  an  estimated  cost  of  $5,000. 

The  amount  expended  to  June  30,  1907,  was  $4,517.17,  which 
resulted  in  clearing  the  channel  of  some  of  the  worst  obstructions 
between  the  mouth  and  Ridlevs  shoals,  a  distance  of  about  137  miles. 

It  is  proposed  to  apply  the  available  balance  to  the  maintenance 
of  the  channel. 

There  is  no  regular  upsteam  navigation  of  the  river.  Occasion- 
ally a  small  steamboat  runs  up  30  to  60  miles  from  the  mouth  during 
periods  of  high  water. 

The  commerce  reported  for  the  calendar  year  1900  consisted  of 
about  19,800  tons  of  logs  rafted,  the  value  of  w^hich  was  estimated  at 
about  $168,300. 

For  report  of  survey,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2518. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  this  improvement.  It  will  probably 
be  slight. 

.July  1,  lfK)0.  balance  unexpended $1,386.34 

Amount  allotte<l  from  appropriation  by  river  and  harbor  act  approved 

March  2.  1907 1,017.17 

2, 403.  51 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 903.  51 

July  1,  1907,  balance  unexpended » 1, 500. 00 
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CX)NSOLIDATED. 


July  1,  1906,  balance  unexpended $7,327.62 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  66, 625u  00 


63,962.02 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,962.00 

For  maintenance  of  improvement 3,197.88 

11, 148. 38 

July  1,  1907,  balance  unexi>ended 62,803.24 

July  1,  1907,  outstanding  liabilities 1,182.61 

July  1.  1907,  balance  avallal)le 61,620.63 

(See  Appendix  D  D  4.) 

5.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — Under  an  allotment  from  the  indefinite  appropriation 
made  by  section  20  of  the  river  and  harbor  act  approved  Idarch  8, 
1899,  a  sunken  barge  (unnamed)  which  obstructed  the  navigable 
channel  of  the  Tennessee  Kiver  at  Florence,  Ala.,  was  entirely 
removed,  at  a  cost  of  $109.15. 

(See  Appendix  D  D  5.) 

IMPROVEMENT  OF  OHIO  RIVER  BY  OPEN-CHANNEL  WORK  AND  BY 
CONSTRUCTION  OF  LOCK  AND  DAM  NO.  37 ;  OPERATING  SNAG  BOATS 
ON  OHIO  RIVER  BELOW  THE  PENNSYLVANIA  STATE  LINE. 

This  district  was  in  the  temporary  charge  of  Maj.  J.  G.  Warren, 
Corps  of  Engineers,  to  August  15,  1906,  and  in  the  charge  of  Lieut. 
Col.  Wm.  T.  Rossell,  Corps  of  Engineers,  since  that  date.  Division 
engineer,  Col.  G.  J.  Lydecker,  Corps  of  Engineers. 

1.  Ohio  River  {general  open-channel  improvement), — ^This  work 
was  commenced  by  the  General  Government  in  1827,  when  low-water 
navigation  over  many  of  the  bars  and  shoals  was  impossible  for 
commercial  purposes;  but  the  improvements  made  and  maintained 
since  then  have  provided  fairlv  convenient  channels  at  such  places 
for  a  profitable  light-draft  local  freight  and  passenger  service 
during  low-water  i)eriods.  The  difference  in  level  of  water  surface 
of  the  river  varies;  at  Cincinnati,  nearly  midway  between  the  head 
and  mouth  of  the  river,  the  average  annual  range  during  the  past 
thirty  years  is  47.(>  feet. 

The  project  under  which  operations  have  been  carried  on  has  been 
a  continuous  and  progressive  one,  the  principal  features  of  the  work 
being  the  removal  of  snags,  rocks,  and  wrecks  from  the  ^neral  chan- 
nel ;  the  direct  improvement  of  bars  and  shoals,  by  dredging  and  rock 
excavation;  the  construction,  repair,  and  maintenance  of  low  dikes 
and  dams  to  concentrate  and  direct  the  flow  of  water  in  improved 
channels;  bank  protection  and  the  construction  and  repair  ox  levees 
where  recjuired  in  the  interest  of  navigation;  the  construction,  repair, 
and  maintenance  of  ice  piers  and  harbors;  miscellaneous  improve- 
ment, including  surveys,  establishment,  care,  and  record  of  water 

lUges,  establishment  of  liarbor  lines,  regulation  of  encroachment  and 
leposits  on  the  banks  of  the  river  or  in  its  channel,  and  the  super* 
vision  of  construction  of  l)ridges  across  the  river.  The  length  of  nver 
through  which  the  work  extends  is  but  little  short  of  1,000  miles,  uid 


^m 


BIVER  AND    HABBOB   IMPBOVEMENTS.  537 

the  total  expenditure  in  this  district  by  the  Government  during  the 
eighty  years  it  has  been  in  progress,  exclusive  of  liabilities  outstand- 
ing June  30,  1907,  is  $6,755,400.29. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $20,000 
for  repairing  Great  Miami  embankment  of  Ohio  River  east  of  Law- 
renceburg,  Ind.,  if  such  repair  should  be  directly  and  necessarily 
required  in  the  interest  of  navigation. 

The  principal  operations  of  the  last  fiscal  year  were  as  follows : 

The  U.  S.  dredges  Ohio  and  Oswego  excavated  77,496  cubic  yards 
of  gravel,  sand,  etc.,  and  8.6  tons  oi  rock  and  sunken  logs,  and  the 
hired  dredging  plant  excavated  6,105  cubic  yards  of  sand,  gravel,  and 
loose  rock.  The  work  of  the  dredges  has  resulted  in  improvement  of 
the  channel,  making  a  depth  of  4  to  6  feet  below  low  water  at  Fulton 
bar,  Chenaults  reachj  Big  Blue  River  bar,  Short  Creek  bar.  Wells  bar. 
Bakers  Island,  Captma  Island,  and  Fish  Creek  Island. 

Plans  and  specifications  were  prepared  for  low  dams  at  the  head  of 
Browns  and  Marietta  islands,  and  proposals  were  advertised  for. 
Bids  for  Browns  Island  work  will  be  opened  July  18,  1907.  The 
proposals  for  work  at  Marietta  Island  should  have  been  opened  June 
29,  out  no  bids  were  received,  and  a  read  vert isement  will  be  necessary. 
In  response  to  advertisement  for  proposals  to  construct  a  low  dike  at 
Grand  Chain,  a  single  bid  was  received  June  6.  The  prices  asked  for 
in  this  bid  were  so  high,  compared  with  all  past  experience,  that  it 
was  deemed  best  to  readvertise  the  work.  The  work  on  dikes  at  Mound 
City,  Ill.j  is  now  under  contract,  but,  owing  to  the  high  stages  of 
river  which  prevailed,  no  work  was  done  during  the  fiscal  year. 
Under  contract  dated  June  30,  1905,  work  on  the  ice  pier  at  Gallipo- 
lis,  Ohio,  was  in  progress  as  follows:  Timber  protection,  3,982  teet 
B.  M. ;  pumping,  seven  days;  excavation,  518.84  cubic  yards;  wrought 
iron  or  steel,  211  pounds,  and  concrete  masonry  laid,  190.8  ciibic 
yards.  The  footing  of  foundation  is  now  in  place.  Supervision 
was  had  of  established  harbor  lines  at  Steubenville,  Ohio,  \vTieeling, 
W.  Va.,  Ironton,  Ohio,  and  Cincinnati,  Ohio.  Work  in  connection 
with  tentative  harbor  lines  at  East  Liverpool,  Ohio,  was  in  progress, 
and  maps  of  same  are  now  in  course  of  preparation.  Twenty-six  per- 
mits were  issued  by  the  War  Department  to  cover  construction  of  gas 
and  water  pipe  lines,  overhead  and  submarine  cables,  inclines,  tracks, 
waterworks  mtakes,  coal  elevator,  dredging,  bank  protection,  etc. 
Plans  for  work  on  bridges  at  Steubenville,  Ohio,  Bellaire,  Ohio,  chan- 
nel back  of  \ATieeling  Island,  and  Parkersburg,  W.  Va.,  were  approved 
by  the  Secretary  of  War.  Supervision  was  had  of  permits  for  all 
miscellaneous  and  bridge  constructions. 

The  nature  of  the  Ohio  River  is  such  that  its  improvement,  whetlier 
by  canalization  (locks  and  dams)  or  open  channel,  can  not  bring  full 
l:)enefit  to  navigation  interests  until  the  improvement  shall  have 
become  more  continuous  than  past  appropriations  have  permitted. 
The  unimproved  portions  afford  less  depth  of  channel  than  the  im- 
proved sections  and  limit  the  available  draft  for  the  whole  riv^er  to 
that  required  for  passing  its  shoalest  parts.  Dredging  and  snagging 
operations  will  be  required  at  many  places,  even  should  a  more  or  less 
complete  system  of  canalization  be  finally  adopted,  and  for  open- 
channel  improvement  continuous  work  and  simultaneous  operations 
will  be  absolutely  necessary  to  produce  effective  results.  The  Gov- 
ernment plant  should  be  largely  increased  in  order  that  any  great 
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amount  of  work  may  be  accomplished  during  the  comparatively  short 
periods  to  which  enective  operations  must  be  limited  each  year  on 
account  of  unfavorable  river  conditions.  Several  light-draft  tow- 
boats,  barges,  and  derrick  boats  for  dike  construction  and  removing 
rocks  or  other  obstructions  are  all  urgently  needed  before  anything 
approximating  satisfactory  progress  can  be  expected. 

The  available  depth  in  the  Ohio  River  varies  greatly  with  the  fluc- 
tuation in  river  stages.  During  the  fiscal  year  the  available  depth 
has  l)een  above  the  average.  This  was  due,  however,  to  heavy  rain- 
fall rather  than  to  permanent  improvement  of  channel. 

The  fluctuations  \n  river  stages  are  indicated  by  the  following  read- 
ings from  characteristic  river  gauges: 


PittsbuiXt  Pa.,  or  Davis  Inland  dam  a 

Wheeling,  W.  Va 

Parkersburg,  W.  Va 

Point  Pleasant.  W.  Va 

Portsmouth,  Ohio 

Cincinnati,  Ohio 

Louisville,  Ky.  (head) 

Evansville,  Ind 

Paducah,  Ky 

Cairo,  ni 


Highest. 


Feet. 
35.8 
48.9 
51.4 
.54.8 
r.0.8 
65.1 
41.2 
46.2 
45.8 
50.3 


Date. 

Lowest. 

Date. 

Range. 

1907. 

Fett. 

1906. 

J^^eel. 

Mar.  15 

2.2 

July   16 

S3. 6 

Mar.  16 

2.4 

July  13 

46.5 

do . . . 

2.7 

July  16 

48.7 

Mar.  18 

1.7 

July  17 
do... 

63.1 

do ... 

.5.2 

55.6 

Jan.  21 

7.1 

Sept.  22 

56.0 

Jan.   22 

3.1 

Sept.  20 

S&l 

Jan.   24 

5.1 

Sept  21 
July  12 

41.1 

Jan.   28 

6.3 

89.5 

Jan.   27 

13.6 

Sept.  23 

36.7 

o  PlttKburg  gauge  used  when  dnm  was  down  and  Davis  Island  when  dam  was  up. 

The  available  deptli  in  channel  may  be  considered  1  foot  greater 
than  gauge  readings  from  Pittsburg  to  Louisville  and  2  feet  greater 
from  I^uisville  to  Cairo. 

During  the  fiscal  year  no  work  was  done  to  increase  the  available 
depth,  but  work  was  confined  to  the  removal  of  snags  and  other 
obstructions  and  increasing  the  width  of  narrow  low-water  channels, 
thus  bettering  navigabh*  conditions. 

No  estimate  can  Ik?  given  of  the  effect  of  the  improvement  thus  far 
made  on  freight  rates.  The  comparative  rates  between  Pittsburg, 
Pa.,  and  Memphis,  Tenn.,  by  rail  and  by  river,  were  estimated  m 
190:Wis  follows: 


Pittsbnrg-Memiihla. 


I    Miles. 


Soft  ctwl: 

By  railnwd  . . 
By  Htoamboat 


807 
1,218 


Per  ton. 


n.'it 


In  order  to  provide  for  navigation  during  comparatively  low-water 
periods  in  winter,  many  of  the  exi.sting  dikes  and  dams  w^ill  require  to 
be  kept  in  a  state  of  repair,  as  the  movable  dams  can  not  safely  be 
operated  during  a  time  of  even  light  running  ice,  although  properly 
protected  steamboats  may  be  able  to  navigate  at  such  time.  Thie 
severe  losses  to  floating  craft  during  recent  years  have  shown  the  im- 
portance of  nmintaining  certain  of  the  harbors  of  ivfuge  afforded  by 
exi.sting  ice  ])iei-s  and  the  providing  of  others  at  carefully  selected 
lo<*alities.  Special  surveys,  designeu  to  fill  in  and  complete  the  sl^e-^ 
ton  work  now  outlined  m  connection  with  the  investigations  of  tbs 
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Board  of  Engineer  officers  appointed  to  examine  and  report  upon  the 
Ohio  River,  will  be  required  at  many  points. 

The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated 
by  statistics  that  the  engineer  officer  m  charge  of  the  river  has 
been  able  to  obtain,  was  as  follows:  General  merchandise,  coal,  etc., 
11,4-7,784  tons,  at  an  estimated  value  of  $79,994,488;  passengers, 
4,349,069. 

.July  1,  li)06,  balance  unexpended $278, 67:^.  4.S 

Ainoiiut  appropriated  by  river  and  harbor  act  approved  March  2, 

V.H17 470,000.00 

.July  3,  llKMi.  to  May  28,  1007,  amount  received  from  sale  of  blue- 
prints and  charts 49.  .SI 

December  20,  UKKJ,  and  June  12,  1907,  amount  received  from  sale  of 
condennied  and  unserviceable  property .S87. 40 

749. 110.  20 
June  30,  1007,  amount  expended  during  fiscal  year : 

For  works  of  improvement $47,711.02 

For  maintenance  of  improvement,  $ll,i^5C.01,  less 

$1.10  refunded 11,354.91 

59, 066.  53 

July  1,  1907,  balance  unexpended 090,043.67 

July  1,  1907,  outstanding  liabilities 4.563.98 

July  1,  1907,  balance  available 685,479.69 

July  1,  1907,  amount  covere<l  by  uncompleted  contracts 71,864.84 

Amount  (estimated)  required  for  completion  of  existing  project.^       Indefinite. 

(See  Appendix  E  E  1.) 

^.  Lock  and  Dam  No.  37^  Ohio  River. — ^The  river  and  harbor  act 
approved  June  13,  1902,  authorized  the  construction  of  this  dam  at 
a  cost  not  to  exceed  $1,050,000,  and  the  river  and  harbor  act  of 
March  2,  1907,  authorized  the  expenditure  of  $100,000  in  excess  of 
amounts  theretofore  appropriated  or  authorized,  "  provided  that  the 
said  lock  and  dam  shall  be  constructed  with  a  view  to  a  navigable 
depth  of  nine  feet."  Of  the  continuing-contract  authorizations 
$830,000  is  yet  to  be  appropriated.  Statements  of  actual  construction 
are  given  in  Reports  of  the  Chief  of  Engineers  for  1905,  Ajppendix 
I>  I),  pages  1810  to  1819,  inclusive,  and  1906,  Appendix  E  E,  pages 
1564  to  1567,  inclusive. 

Work  was  carried  on  from  July  1  until  November  21,  with  inter- 
ruptions from  four  freshets;  work  included  cofferdam  construction 
for  Kentucky  abutment  and  cross  dam  of  lock  coffer,  excavation  for 
walls  and  lock  chamber,  construction  of  lock  wall  foundations  and 
monoliths,  the  laying  of  fixed  ironwork  and  piping,  and  construction 
of  sewers.  About  467  linear  feet  of  cofferdam  was  constructed,  3,945 
cubic  yards  of  ordinary,  1,696  cubic  yards  of  deposit,  and  2,175  cubic 
yards  of  rock  excavation  were  accomplished.  Ordinary  filling  to  the 
amount  of  5,904  cubic  yards  and  stone  filling  to  the  extent  of  33 
cubic  yards  were  done;  15,881  cubic  yards  of  concrete  masonry  was 
laid;  285  linear  feet  of  sewers  was  completed;  1,938  feet  B.  M.  of 
oak  timber  was  laid;  114,435  pounds  of  cast  iron,  121,889  pounds  of 
wrought  iron  and  steel,  and  535  pounds  of  steel  castings  were  placed 
in  the  permanent  work. 

Under  the  provisions  of  contract,  534,956  pounds  of  ironwork  was 
delivered  at  site  and  partial  payment  made  thereon;  18,681  J  barrels 
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of  Atlas  Portland  cement  were  delivered  under  contract.  Of  this 
amount  16,547 J  barrels  have  been  used. 

By  authority  of  the  Secretary  of  War  an  additional  tract  of  land 
was  secured,  adjoining  the  United  States  property  on  the  east.  This 
land  was  secured  in  order  to  furnish  a  mooring  ground  for  tows  pass- 
ing through  the  lock. 

A  supplemental  agreement  was  entered  into  with  the  contractors 
for  Dam  No..  87,  Ohio  River,  to  cover  changes  in  design  in  bear 
traps.     This  c»ontract  was  dated  June  22,  1907. 

The  total  expenditure  on  account  of  work  to  June  30,  1907,  exclu- 
sive of  outstanding  liabilities,  is  $820,651.52. 

It  is  proposed  to  apply  the  funds  asked  for  the  fiscal  year  1909  for 
Lock  and  l)am  No.  87,  Ohio  River,  toward  the  completion  of  lock, 
navigable  pass,  Ixiar  traps,  and  machinery. 

July  1.  VMXu  l)alan<*e  uiu-xi)en(l(Hl $300,885.85 

Amount  ai)i>roi>riatcHl  by  sundry  civil  act  approved  March  4,  1907 270,000.00 

030,885.85 
Juno  ^\  li)07,  amount  cxi)endod  during  fiscal  year,  for  works  of  im- 
provement   137,  537.  37 

July  1.  11H)7.  balance  unexiKMidinl 493.348.48 

July  1.  11)07,  outstanding  liabilities 471.97 

July  1,  1907.  balance  available 492.  87a  51 

July  1.  1JK)7.  amount  covere<l  by  uncompletinl  ccmtracts 587,039.00 

Amount  (estimated)  rtHpiireil  for  completion  of  existing  i^roject 3:M), 000. 00 

Amount  that  can  Ik*  profitably  expended  in  fiscal  year  ending  June  30, 
IIHM),  for  worI<s  of  impi*ovem(»nt.  in  addition  to  the  balamv  unex- 
pended July  1.  11K)7 0330,000.00 

Submitt<Hl  in  compliance  with  re<iuiremeuts  of  sundry  civil  act  of 
June  4.  1S!>7. 

(See  ApiKMulix  E  E  2.) 

J.  Opcnithiff  snaff  boats  on  the  Ohio  Hirer  helow  the  Pennsylvania 
fsttitr  linr. — Tlie  condition  of  the  channel  wav  of  the  Ohio,  the  ncces- 
sity  for  continuous  sna^-boat  work,  and  the  IxMiefits  accruing  there- 
from  to  river  coniinerco  ai*e  plainly  shown  bv  the  yearly  reports  of 
obstructions  removed,  which  obstructions,  \i  ix»rmittecf  to  remain, 
would  make  iiavipiticm  highly  dangerous  at  ordinary  stages  and 
hazardous  at  any  time. 

The  pioject  for  removing  obstructions  by  a  projwrly  equipped  snag 
boat  was  put  in  operation  in  187(),  the  boat  having  Ikhju  completed  at 
a  cost  of  $l'2r>.li>r)/2},  and  tlie  expense*  of  operating  having  belen  borne 
by  approj)riations  for  improving  Oliio  lliver  until  1890.  The  river 
and  liarl)or  act  of  Septeml)er  11),  1800,  provided  $25,000  yearly  for 
tliis  purpoH',  and  tlie  act  of  June  li,  18J)(),  incn^ascul  the  yearly  appro- 
priation  to$r)(M)()(). 

Tlie  amount  exj)ended  on  this  work  during  the  fiscal  year  ending 
June  i^O,  1007,  was  $:54, 4:^9.74,  the  total  exiHMiditures  up  to  the  close  of 
the  present  fiscal  year,  exclusive  of  outstanding  liabilities,  beings 
$r)44,02.*V.*^7.  Foi'  iTport  upon  operation  of  snag  i)oats  on  the  Ohio 
Iviver  in  the  State  of  Pennsylvania,  sei»  page  55:^,  following. 

a  or  tills  :im<mnt  ^^^.'UMNiO  is  under  <*<mtraet  autliorizatiun  of  1!K)2  and  $100jOOO 
under  that  of  11H)7. 
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As  far  as  practicable  the  removal  of  obstructions  is  carried  on 
whenever  permitted  by  the  stage  of  water  and  the  absence  of  danger- 
ous ice ;  and  during  tlie  last  fiscal  year  the  regular  Ohio  River  snag 
boat  E.  A.  Woodnijf  was  in  active  service  from  July  1  to  December 
'22,  1906,  and  from  April  27  to  June  30, 1007,  traveling  0,316  miles  and 
removing  the  followmg  obstructions:  One  thousand  and  thirty-one 
snags,  aggregating  4,754.47  tons;  4  rocks,  measuring  306  cubic  feet; 
235  cords  drift,  and  50  wrecks,  comprising  30  coal  barges,  12  coal 
boats,  4  barges,  various,  1  flatboat,  ana  the  remains  of  3  steamboats. 

The  snag  boat  Woodruff  is  a  powerful  and  finely  equipped  vessel 
that  does  admirable  service  during  moderate  stages  of  water,  but  can 
do  little  or  nothing  when  the  river  is  at  a  stage  of  less  than  4  feet, 
though  it  is  at  such  stages  that  snagging  operations  should  be  prose- 
cuted most  advantageously. 

It  is  extremely  important  that  snagging  operations  should  be 
extended  to  cover  these  low-water  periods,  and  to  this  end  it  is  rec- 
ommended that  the  yearly  appropriation  for  snagging,  as  provided 
for  by  the  act  of  June  3,  1896,  be  increased  to  $100,000  for  the  fiscal 
year  ending  June  30,  1908,  the  additional  $50,000  to  be  used  in  the 
building  and  equipment  of  one  light-draft  combination  snag  and 
derrick  boat,  adapted  for  use  at  even  extreme  low-w^ater  stages. 
This  boat  would  form  a  part  of  the  regular  snagging  plant,  and 
would  be  operated  from  the  yearly  appropriation  made  for  that 
purpose. 

(See  Appendix  E  E  3.) 

EXAMINATION    AND   SHRVKY   OF   OHIO   KIVER   REQUIKED   BY   KIVEK   AND 

IIAKHOR  A(JT  APPROVED  MARCH  3,  1905. 

Pursuant  to  a  requirement  in  section  1  of  the  river  and  harbor  act 
aj)j)r()ved  March  3,  1905,  a  Board  of  Engineers  has  been  appointed 
i()  cvandne  the  Ohio  Riuer  and  report^  at  the  earliest  date  hy  which  a 
th<)vou(jh  examinaiion  can  he  maae^  the  necessary  data  with  reference 
to  the  canalization  of  the  Hver^  and  the  approximate  location  and 
ninnher  of  locks  arid  dams  in  such  river ^  with  a  view  hoth  to  a  depth 
of  six  feet  and  nine  feet;  and  to  include  the  probable  cost  of  such 
improvement  with  each  of  the  depths  named,  the  probable  cost  of 
nmintenance,  and  the  present  and  prospective  commerce  of  said  7nver^ 
etc.;  also  to  examine  the  said  river  from  the  mouth  of  the  Green 
River  to  Cairo,  with  a  view  to  determinirig  whether  an  increased 
depth  can  be  maintained  by  use  of  dredges.  The  Board's  report  will 
be  duly  submitted  w^hen  received. 

IMPUOVKMENT  OF  MONONGAHELA  RIVER,  WEST  VIRGINIA  AND 
PENNSYLVANIA,  AND  OF  ALLEGHENY  RIVER  AND  PITTSBT'UG  HAR- 
ROR,  PENNSYLVANIA;  CONSTRUCTION,  ETC.,  OF  LOCKS  AND  DAMS 
AND  OPERATION  OF  SNAG  BOATS  ON  OHIO  RIVER  IN  PENNSYI^ 
VANLV. 

This  district  was  in  the  charge  of  Maj.  Wm.  L.  Sibert,  Corps  of 
Engineers,  from  Julv  1,  1900,  to  March  0,  1907,  and  of  Maj.  H.  C. 
Newcomer,  Corps  of  Engineers,  since  that  date,  the  district  officer 
having  under  his  immediate  orders  First  Lieut.  E.  N.  eTohnston,  the 
entire  year;  First  Lieut.  George  R.  Spalding  to  November  1,  1906; 
Capt.  F.  C.  Boggs  to  January  14, 1907 ;  Capt.  F.  W.  Altstaetter  since 
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October  2G,  1000;  Capt.  E.  M.  Adams  since  February  7,  1907,  and 
Capt.  A.  E.  Waldron  since  April  1,  1007.  Division  engineer.  Col. 
G.  J.  Lydecker,  Corps  of  Engineei-s. 

/.  MauoufjaheUi  Rirer^  TlV-v^  Vlrf/inia. — The  Monongahela  River 
is  formed  by  the  junction  of  the  Tygarts  Valley  and  West  Fork 
rivers,  alx>ut  1  mile  south  of  Fairmont,  W,  Va.,  and  flows  in  a  gen- 
erally northerly  direction  about  128  miles  to  its  junction  with  the 
Allegheny  River  at  Pittsburg,  Pa.  The  improvement  of  the  portion 
in  West  Virginia  is  considered  to  extend  down  the  river  as  far  as 
I^K'k  No.  8  at  the  mouth  of  Dunkards  Creek,  Pennsylvania,  about  4 
miles  north  of  the  Pennsvlvania  State  line,  or  a  total  distance  of 
alxnit  41  miles. 

Navigation  on  this  portion  of  the  river  in  its  original  condition  was 
impeded  at  high  water  by  swift  currents,  the  fall  per  mile  being  about 
2  leet.  At  low  stages  it  was  obstructed  by  shoals  and  numerous 
gravel  and  rock  bars.  Steamboat  navigation  was  practicable  at  high 
stagers  as  far  upstream  as  Morgantown.  Occasionally  a  boat  coiud 
go  as  far  u])stream  as  Fairmont,  and  downstream  navigation  of  flats 
and  small  rafts  was  practicable  at  medium  and  high  stages. 

The  original  project  for  this  portion  of  the  Monongahela  River 
was  adopted  in  1872,  and  contemj)lated  the  construction  of  Locks  and 
Dams  Nos.  8  and  0.  This  project  was  completed  on  November  8, 
1800,  with  the  result  that  boats  drawing  5.2  feet  of  water  could  navi- 
giite  the  river  in  low  water  as  far  upstream  as  Morgantown,  W.  Va., 
the  river  having  pn»viously  been  shickwatered  from  its  mouth  to 
Lock  No.  8  by  the  Monongahela  Navigation  Company.  The  amount 
expended  under  this  project  was  $4'5().0()0. 

The  existing  proj(»ct,  adopted  by  Congress  July  18,  1802,  provides 
for  the  construction  of  six  lock^  and  dams,  Nos.  10  to  15,  inclusive, 
between  Morgantown  and  Fairmont,  W.  Va.,  at  an  estimated  cost  of 
$1,275,000.  Appropriations  aggregating  this  amount  have  lx»en  made 
and  th(»  sum  of  $107,4r>H.8r)  was  recovered  from  surety  company  on 
contract  of  (\  I.  McDonald  for  failure  to  ccmiplete  Locks  and  I^ams 
Nos.  10  to  15. 

The  amount  expended  under  this  project  up  to  close  of  the  fiscal 
year  ending  June  80,  1007,  was  $1,8 13,r>8 1.45,  including  $21.64  re- 
ceived from  sales. 

The  condition  of  this  work  on  June  80,  1007,  was  as  follows: 

Xos.  10  to  y.7,  hirhisirc. — I'he  locks  jind  dams  proi>er  were  com- 
pleted and  assigned  to  "Operating  and  care  of  canals/'  etc.,  in 
Jainiary,  1004.  The  lock  houses  and  outbuildings  have  been  com- 
pleted, the  lock  grounds  graded,  and  additional  protection  provided 
l)V  stren^theninjr  the  abutments  and  raising  and  lengthening  the 
lower  guide  wafis.  Some  further  work  is  rKpiired  on  two  ot  the 
abutments  and  the  construction  of  one  upper  guide  wall. 

The  completion  of  these  six  locks  and  dams  extended  slack-water 
navigation  about  28  miles,  from  Morgantown  to  a  point  on  the  West 
Kork  Kiver  4  miles  al)ove  Fairmont,  W.  Va.,  with  a  minimxmi  navi- 
gable depth  of  7  f(»et.  The  improvement  should  enable  the  people 
of  the  t(»rritorv  atlected  to  transport  coal,  general  freight,  etc.,  almost 
uninterruptedly  to  market.     The  supei^structure  of  the  Baltimore  and 
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Ohio  Eailroad  bridge  crossing  the  fifteenth  pool,  reported  last  year 
as  an  obstruction  to  traffic,  was  removed  in  December,  1906. 

The  gi-eatest  recorded  flood  height  is  40  feet  at  Morgantown.  Ordi- 
nary flood  heights  average  about  22  feet  on  this  portion  of  the  river. 

Traffic  on  this  portion  of  the  river  is  not  heavy,  but  it  has  mate- 
rially increased  over  that  originally  existing  there.  A  daily  line  of 
packets  plies  the  river  between  Pittsburg  and  Fairmont,  and  tow- 
boats  operate  as  necessity  requires.  Since  the  opening  oi  the  locks 
there  has  been  some  development  of  coal  mines  and  the  shipment  of 
coal  by  water  in  small  quantities. 

A  statement  of  commerce  and  of  the  eflfect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and   dams  on  Monongahela  River,  pages  546  and  547. 

References  to  more  extended  information,  reports  of  surveys,  etc., 
are  given  on  page  467  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

July  1,  1900,  balance  unexpended $99,777.30 

Amount  received  from  sale  of  condemneil  proi)ert.v 21.64 

99,  798.  94 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  '- 30.994.89 

July  1.  1907,  balance  unexpended 68,804.05 

July  1,  1907,  outstanding  liabilities 432.05 

July  1,  1907.  balance  available 68,372.00 

(See  Appendix  F  F  1.) 

2.  Monongahela  River ^  Pennsylvania, — The  improvement  of  this 
part  of  the  river  is  considered  to  extend  from  Pittsburg  to  the  mouth 
of  Dunkards  Creek,  a  distance  of  87.5  miles.  In  its  original  condi- 
tion, prior  to  1840,  it  was  navigable  for  steamboats  only  at  high 
stages.  A  downstream  navigation  for  light-draft  flats  and  rafts  was 
practicable  at  high  and  medium  stages.  The  average  fall  per  mile  is 
about  0.9  foot  and  the  minimum  discharge  about  160  cubic  feet  per 
second. 

In  1833  Congress  provided  for  a  survey  of  the  river  from  Pittsburg 
to  Brownsville,  a  distance  of  about  57  miles.  This  survey  was  not 
followed  by  an  appropriation  for  improving  the  river,  and  the  legis- 
lature of  Pennsylvania,  by  act  of  March  31,  1836,  incorporated  and 
authorized  the  Monongahela  Navigation  Company  to  improve  the 
river  from  Pittsburg,  Pa.,  to  the  Virginia  State  line,  a  distance  of 
91.5  miles.  This  company  built  seven  locks  and  dams,  producing 
slack  water  from  Pittsburg  to  within  2  miles  of  the  West  Virginia 
State  line. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
the  Secretary  of  War  to  institute  and  carry  to  completion  proceed- 
ings for  condemnation  of  all  the  property  and  appurtenances  of  the 
companv.  The  property  was  acquired  bv  the  United  States  on  July 
7,  1897,  Vt  a  cost  of  $3,761,615.46. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project  was  $3,769,073.88,  including  the 
purchase  money. 
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The  existing  project,  adopted  in  1899,  with  subsequent  modifica- 
tions (sec  Annual  Report  1906,  p.  515),  provides  for  the  enlargement 
and  improvement  of  Lock  No.  G  and  some  additional  structures  at 
L(K*k  No.  8,  for  the  rebuilding  of  Locks  Nos.  2,  3,  and  5,  using  in 
each  case  two  parallel  chambers,  each  56  by  360  feet,  and  fixed  con- 
crete (lams  with  movable  tops,  and  for  the  acquisition  of  necessary 
land  and  construction  of  certain  improvements  at  Locks  Nos.  5  and 
6;  all  at  a  total  estimated  cost  of  $2,194,605. 

The  amount  expended  up  to  the  end  of  fiscal  year  ending  June  30, 
1907,  was  $1,326,202.22. 

Work  is  being  carried  on  under  continuing-contract  appropriations 
at  new  Locks  Nos.  3  and  5.  The  balance  of  the  authorization  remain- 
ing^to  be  appropriated  is  $500,000  (for  Lock  No.  5). 

The  condition  of  work  on  June  30, 1907,  was  as  follows: 

Lock  and  Dam  No,  2, — The  lock,  power  house,  guard  and  guide 
walls,  with  the  exception  of  upper  105  feet  of  upper  guide  wall,  were 
built  under  contract.  The  aoutment  and  dam  were  built  by  hired 
labor.  The  river  lock  has  been  in  operation  since  August  15,  1905, 
and  the  land  lock  since  March  5,  1906. 

Lock  and  Dam  No,  3, — The  new  lock,  guard  and  guide  walls,  the 
power  house,  power  plant,  and  two  lock-keepers'  houses  were  com- 
pleted under  contract.  The  abutment  was  built  by  hired  labor;  the 
dam  was  30  per  cent  completed  by  hired  labor. 

Lock  and  Davfi  No,  5, — Plans  and  specifications  for  the  new  lock 
and  dam  have  beeii  completed.  Actual  construction  work  has  not 
been  commenced. 

Locks  J,  6*,  and  foatuuj  plant, — All  of  the  necessary  structures  at 
Lock  No.  3,  and  the  im])rovements  contemplated  at  Lock  No.  6,  have 
been  nearly  completed.  Ail  of  the  floating  plant  provided  for  in  the 
existing  j)roject,  consisting  of  a  dredge  and  two  dump  scows  and 
repair  steamer  witli  snagging  appliances,  has  been  completed  and  put 
in  service. 

The  greatest  recorded  flood  height  is  44  feet  at  Brownsville.  Ordi- 
nary flood  heights  average  about  30  feet  on  this  portion  of  the  river. 

The  traffic;  of  the  river  is  hampered  and  restricted  by  insufficient 
capacity  and  inconvenience  at  the  locks.  This  will  not  be  overcome 
until  the  enlargement  of  Locks  1,  4,  and  5  has  been  accomplished. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  pages  546  and  547. 

It  is  proposed  to  ap])ly  the  $400,000  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1909,  to  work  on  new  Lock 
and  Dam  No.  5  under  continuing  contract  authorized  by  the  river  and 
harbor  act  of  March  2,  1907. 

A  list  of  references  to  reports  of  examinations  and  surveys  and 
other  items  of  interest  concerning  this  river  are  given  on  page  469  of 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 
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CONSOLIDATED. 

July  1,  1906,  balance  unexpended $484,097.54 

Received  from  sale  of  condemned  property 257.32 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 jy- 256. 042. 00 

740,396.86 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       371,  736.  76 

July  1,  1907,  balance  unexpended 368,660.10 

July  1,  1907.  outstanding  liabilities -—      15,694.04 

July  1.  1907,  balance  available 352,966.06 


July  1,  1907,  amount  covered  by  uncompleted  contracts 20, 216. 51 

Amount  (estimated)  required  for  completion  of  existing  project 500,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

BEBUILDINO  LOCK    NO.   2. 

July  1.  1906,  balance  unexpended $19, 152.40 

Amount  received  from  sale  of  condemned  property 9. 21 


19, 161. 61 


June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement         15, 379. 24 


July  1.  1907,  balance  unexpended 3,782.37 

July  1,  1907.  outstanding  liabilities 66.06 


July  1,  1907.  balance  available 3,716.31 

BEBUILDINO  LOCK  NO.  3. 

July  1,  1906.  balance  unexpended $453,291.21 

Amount  received  from  sale  of  condemned  property 248. 11 


453,539.32 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      354, 755. 58 


July  1.  1907,  balance  unexpended 98,783.74 

July  1,  1907,  outstanding  liabilities 11,285.47 


July  1,  1907,  balance  available 87,498.27 

July  1,  1907,  amount  covered  by  uncompleted  contracts 20,216.51 

BEBUILDINO  LOCK  NO.  5. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 - $256,042.00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement          1, 601. 94 


July  1.  1907,  balance  unexpended 254,440.06 

July  1,  1907,  outstanding  liabilities 892.51 


July  1.  1907,  balance  available 253,547.55 

Amount  (estimated)  required  for  completion  of  existing  project 500,000.00 


I  A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement  In  addition  to  the  balance 
unexpended  July  1,  1907 400,000.00 
Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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LOCKS    NOS.    8,    6,    ETC. 

July  1,  1906,  balance  unexpended $3,803.93 

July  1,  1907,  balance  unexpended 3.803.93 

July  1,  1907,  outstanding  liabilities 3,450.00 

July  1,  1907,  balance  available 353,93 

LOCKS    NOS.    5   AND   (). 

July  1,  1900,  balance  unexpended 7,850.00 

July  1,  1907,  balance  unexpended 7.850.00 

(See  Appendix  F  F  2.) 

3.  Oyevatlng  and  care  of  locks  and  dams^  Monongahela  River. — 
Statements  of  tlie  original  condition  of  the  Monongahela  River  are 
contained  in  the  summaries  for  Monongahela  River,  West  Virginia 
and  Pennsylvania.  The  slack-water  system  of  the  Monongahela 
River  comprises  15  locks  and  dams.  Locks  Nos.  1  to  4,  inclusive, 
are  double  locks;  5  to  15  are  single  locks.  A  table  giving  the  dimen- 
sions of  the  locks,  lengths  of  dams,  and  other  data  is  given  in 
Appendix  F  F  3. 

The  dams  extend  slack  water  to  a  point  on  West  Fork  River  4 
miles  above  Fairmont,  W.  Va.,  or  a  total  distance  of  about  131  miles 
above  the  mouth  of  the  Monongahela  River  at  Pittsburg.  Con- 
trolling deptlis  at  normal  pool  stages  on  the  sills  at  the  diflferent  old 
locks  below  Morgantown  vary  from  4  to  6.7  feet;  on  the  new  locks 
above  that  place  they  are  uniformly  7  feet.  During  low  stages  of 
water  depths  of  7.5  to  8  feet  are  maintained  below  Dam  No.  6  by 
placing  flashboards  on  the  dams. 

Locks  Nos.  1  to  7,  inclusive,  have  been  imder  operation  and  care 
since  July  7,  1897,  when  they  were  purchased  from  the  Monongahela 
Navigation  Company;  No.  8  since  November  8,  1889;  No.  9  since 
1879,  and  Nos.  10  to  15,  inclusive,  since  January,  1904. 

The  total  amount  expended  for  operating  and  care  to  June  30,  1907, 
was  $2,190,206.66.  The  amount  expended  during  the  fiscal  year  end- 
ing June  30,  1907,  was  $242,365.62. 

Necessary  repairs  were  made  to  the  locks  and  dams.  The  most 
notable  work  oi  repair  during  the  year  was  that  made  to  Dam  No.  8, 
and  consisted  in  rebuilding  about  80  feet  of  the  dam  next  to  the  lock, 
which  had  washed  out  almost  to  its  base.  The  work  was  done  by  the 
regular  hired-lalx^r  force  during  the  winter  months  and  was  inter- 
fered with  repeatedly  by  floods  and  moving  ice.  The  cost  of  materials 
and  labor,  including  expenses  of  derrick  and  dredge  boats,  was  about 
$6,200. 

The  locks  were  operated  throughout  the  year  except  when  closed 
for  limited  periods  for  repairs  and  during  floods  and  ice. 

The  total  number  of  lockages  at  the  15  locks  aggregated  87,945, 
giving  a  total  commerce  through  individual  locks  amounting  to 
34,130,877  tons  and  268,709  passengers.  Much  of  this  commerce,  of 
course,  moved  through  several  locks.  Taking  only  the  aggregate 
of  the  greatest  items  of  the  diflferent  kinds  of  freight  passing  up  and 
down  at  any  single  lock,  plus  the  coal  mined  and  shipped  in  pools 
1  and  2,  which  amount  is  manifestly  less  than  the  real  movement  of 
commerce,  the  total  commerce  of  the  Monongahela  River  for  the  year 
amounted  to  11,817,128  tons  and  47,216  passengers. 
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The  effect  on  freight  rates  of  the  slack-water  system  of  the  Monon- 
gahcila  is  very  great.  This  is  true  for  all  manner  of  products,  and 
particularly  so  for  coal.  For  an  avera^  haul  of  50  miles  on  the 
Monongahela  River  the  price  of  coal  delivered  by  river  is  $1.25  per 
ton,  as  compared  with  $1.40  per  ton  delivered  by  rail,  making  the 
river  freight  rate  15  cents  per  ton  cheaper.  As  the  haul  increases 
the  advantage  of  the  river  advances  rapidly.  As  an  example,  the 
river  freight  rate  on  coal  to  a  point  12  miles  below  Pittsburg  is  2.5 
mills  per  bushel,  or  6.25  cents  per  ton,  in  barge-load  lots,  while  the 
rail  freight  rate  to  the  same  point  is  40  cents  per  ton,  a  difference 
in  favor  of  river  of  83.75  cents  per  ton,  and  this  difference  exists  in 
spite  of  the  fact  that  part  of  this  river  haul  is  on  the  unimproved 
Ohio  River.  The  effect  on  freight  rates  beyond  the  above,  due  to 
the  rebuilding  of  Locks  and  Dams  2  and  3,  will  not  be  felt  until  the 
enlargement  of  Locks  Nos.  1,  4,  and  5  is  accomplished,  when  larger 
cargoes  will  be  towed  by  steamers  and  the  ireight  rate  reduced 
accordingly. 

(See  Appendix  F  F  3.) 

4»  Alleghe7iy  River ^  Pennsylvania^  open-channel  work. — The  Alle- 
gheny River  rises  in  northern  Pennsylvania  and  flows  northwestward 
into  New  York,  and  thence  in  a  southerly  direction  to  its  junction 
with  the  Monongahela  River  at  Pittsburg.  The  average  fall  per 
mile  of  the  navigable  portion  is  about  2.2  feet  and  the  minimum  dis- 
charge at  Pittsburg  is  about  1,440  cubic  feet  per  second.  In  its  orig- 
inal condition  the  Allegheny  River  abounded  in  obstructions,  such  as 
bowlders,  sna^,  islands,  bars,  and  widespreading  shoals,  all  of  which 
rendered  navigation  at  best  hazardous  and  practicable  only  at  such 
high  stages  of  water  as  would  enable  craft  to  clear  the  obstructions. 

The  present  project  was  adopted  in  1878  and  1880  and  contemplates 
the  removal  of  the  bowlders  and  snag  obstructions  and  the  construc- 
tion of  low  dams  and  dikes  to  close  secondary  channels  and  concen- 
trate the  low-water  flow  on  shoals. 

The  amount  expended  under  this  project  to  June  30,  1907,  was 
$262,108.92,  fully  one-half  of  which  was  applied  to  maintenance. 

The  work  that  has  been  done  enables  navigators  to  operate  safely 
on  stages  from  2  to  3  feet  lower  than  formerly. 

The  present  condition  of  the  channel  is  generally  satisfactory,  hav- 
ing been  largely  cleared  of  the  more  objectionable  obstructions,  but 
to  maintain  its  condition  it  is  necessary  to  annually  remove  any 
bowlders  or  snags  brought  in  by  the  tributaries  or  t^arried  along  by 
ice  and  freshets.  The  dikes  and  dams  are  also  becoming  old  and 
require  frequent  repairs. 

The  gi-eatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Oidinary  flood  heights  average  about  30  feet. 

Except  on  the  lower  25  miles  of  the  river  the  principal  traffic  is 
the  downstream  transportation  of  timber  and  lumber  rafts,  new 
coal-boat  bottoms,  barges  and  flats,  usually  loaded  with  tan  bark, 
lumber,  i)osts,  railroad  ties,  and  other  timber  products,  and  the  towage 
of  gravel,  stone,  sand,  etc.  Steamboating  is  not  now  conducted  to 
anv  material  extent  above  Kittanning. 

The  annual  commerce  of  the  river  above  slack-water  improvements 
in  course  of  construction  is  about  400,000  tons,  extending  .over  230 
miles  from  Tarentum,  Pa.,  to  Olean,  N.  Y. 
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The  eflFect  of  thi^  project  has  not  decreased  the  freight  rates  on  this 
material  noticeably,  as  the  depth  of  water  has  not  been  increased  by 
the  improvements,  although  the  hazard  of  boating  has  been  decreased 
greatly. 

More  detailed  information,  reports  of  surveys,  etc.,  are  given  in 
the  following  Annual  Reports  of  the  Chief  of  Engineers:  1899,  page 
2411;  1902,  page  1901,  and  1905,  page  1802. 

July  1,  lOOG,  balance  iinexpemlea $4,247.87 

June  150.  1907,  amount  exi)en(ied  durinj;  ftscjil  year,  for  maintenance 
of  improvement 1,  356.  79 

July  1.  1907,  balan(*t»  unexpende<l 2,801.08 

July  1,  1907,  outstanding  liabilitioH 3.00 


July  1,  1907,  balance  available 2.  88a  08 

(See  Appendix  FF4.) 

5.  Allegheny  Rivei\  Pennsylvania^  ronstruefion  of  locks  and 
dams. — Prior  to  the  completion,  in  1885,  of  the  Davis  Island  dam  in 
the  Ohio  Eiver.  5  miles  below  its  head,  it  was  impossible  to  navigate 
the  Allegheny  Kiver  with  steam  craft  of  lightest  draft  during  low- 
water  periotfs,  which  freciuently  continued  for  months  at  a  time. 
Since  then  a  navigable  deptli  of  8  feet  has  been  afforded  by  that  dam, 
when  raised,  to  (Jarrison  ripple,  2  miles  up  tlie  stream. 

The  present  project  for  lock  and  dam  construction,  originally 
adoi)te(r  in  1890  and  snbseciuently  extended  in  18^)0,  pro\ddes  for  the 
construction  of  three  locks  and  dams,  extending  slack  water  from  the 
mouth  to  Tarentum,  a  distance  of  25  miles.  Dam  No.  1  is  movable, 
of  Chanoine  type,  witli  bear-trap  weii-s.  Dams  Nos.  2  and  3  are  both 
fixed,  the  former  Inking  built  of  coucrete  on  pile  foundation  and  the 
latter  of  crib  construction.  The  lock  chamber  at  No.  1  is  55  feet  by 
280  feet  2  inches;  at  Nos.  2  and  3,  5(>  feet  by  280  feet  6  inches.  The 
estimat(;d  cost  of  the  work  is  $l,r>58,22().03,  including  $10,000  for 
restoration  of  bank,  etc.,  below  Dam  No.  3. 

The  amount  expended  to  June  30,  1907,  was  $1,347,8()1).55;  of  this 
amount  $10,000  was  expended  for  maintenance. 

The  work  is  being  done  partly  under  continuing  contract,  and  the 
total  authorization  has  been  appropriated. 

The  condition  of  the  work  on  June  30,  1J)07,  was  as  follows: 

Lock  and  Dam  No.  1  {II err  Island) ^  about  1\  miles  from  the 
mouth. — This  work  was  ))uilt  under  contract  and  has  Iwen  in  operation 
since  January  1,  li)03.  One  double  lock-master's  house  has  also  been 
built  under  contract. 

Lock  and  Dam  No.  2  (Asplnwall)^  7  miles  from  the  mouth. — ^The 
lock  has  lx»en  built  under  contract  and  has  Ix^en  in  operation  since 
November  10,  100().  The  abutment  and  dam  have  been  partially 
built  under  contract.  It  is  expected  that  they  will  be  completed 
during  the  present  sc»ason. 

Lock  and  Dam  No.  3  (Sprinydale)^  about  17  mih'8  from  the 
mouth. — Tlu»  lock  was  built  under  contract  and  has  l)een  in  operation 
since  SeptemU'r,  IDOL  The  abutment  and  dam  were  built  under  con- 
tract, fn  January.  1007,  during  a  moderate  flcHKl  stage,  the  abut- 
ment failed  aiul  a  portion  of  the  dam  had  to  l>e  blown  up  to  limit  the 
resulting  damage  to  private  property.  Two  lock  houses  have  been 
constructed  under  contract. 
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Pool  No.  1  provides  a  navigable  depth  of  5  to  6  feet.  Dams  Nos. 
2  and  3  must  be  completed  before  any  appreciable  increase  of  depth 
will  1)0  obtained  in  their  respective  pools. 

The  greatest  recorded  flood  height  is  3G.6  feet  at  Herr  Island  dam. 
Ordinary  flood  heights  average  about  30  feet. 

For  the  calendar  year  1906  the  commerce  reported  on  that  part  of 
the  river  under  the  improvement  for  slack-water  navigation  was 
2,583,757  tons  of  freight  and  4,475  passengers. 

The  completion  of  these  locks  and  dams  will  be  of  immense  benefit 
to  the  manufacturing  plants  along  the  banks  of  the  Allegheny  River 
within  their  reach,  by  reason  of  connecting  them  w4th  the  harbor  of 
Pittsburg  and  with  the  c#al  fields  of  the  Monongahela  River. 

The  effect  of  the  project  on  freight  rates^  is  given  in  report  on 

operating  and  care  of  locks  and  dams  on  Allegheny  River. 

July  1.  lOOC,  balance  unexpendwl $21X),.m3.85 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  2, 

1907 2:$5,  000.  00 

Amount  received  from  sale  of  blueprints •_ 18.45 

525, 322.  30 
June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of 

improvement 214,  704.  32 

Julv  1,  1007.  balance  unexpended 310,  527.  78 

July  1,  1!K)7.  outstanding  liabilities 81,525.55 

July  1.  1007,  balance  available 229, 002.  23 

July  1,  1907,  amount  covered  by  uncomplete<l  contra<*ts 79, '^).  70 

(See  Appendix  F  F  5.) 

G,  O  per  at  hi  f/  and  care  of  locks  and  dams^  Allegheny  River  ^  Penn- 
Hylran*a^ — Statement  of  the  original  condition  of  the  Allegheny 
Riv(»r  is  contained  in  the  preceding  summary  for  Allegheny  Kiver, 
Pennsylvania. 

Ix)cks  Nos.  1,  2,  and  3  were  under  the  appropriation  for  operating 
and  care  at  the  end  of  the  fiscal  year.  Dimensions  of  locks  and  other 
data  are  given  in  Appendix  F  F  6. 

Dam  No.  1  is  movable  and  is  the  first  to  be  completed  in  a  series  of 
three  authorized  by  Congress  for  the  Allegheny  Kiver;  its  pool  pro- 
vides a  navigabl(»  depth  of  5  to  G  feet  for  a  distance  of  about  5.5 
miles.  Dams  Xos.  2  and  8  are  both  fixed,  the  former  being  built  of 
concrete  on  pile  foundation  and  the  latter  of  crib  construction.  Dam 
No.  2  is  only  partially  completed;  when  finished  it  will  form  a  pool 
about  10  miles  long.  Dam  No.  3  was  practically  completed  in  1904, 
but  was  j)artly  destroyed  in  January,  1907;  its  pool,  when  restored, 
will  extend  slack  water  to  Natrona,  a  distance  of  about  8  miles. 

Tvock  No.  1  has  been  under  operating  and  care  since  January  1, 
1903;  No.  2  since  November  10,  1900,  and  No.  3  since  November 
29,  1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 
1907,  was  $158,135.30.  The  amount  expended  during  fiscal  vear  1907 
was  $82,998.35. 

The  locks  and  dams  were  operated  throughout  the  year  as  occasion 
required. 

By  far  the  heaviest  expenditure  was  made  in  limiting  the  damage 
to  private  property  when  the  abutment  of  Dam  No.  3  railed  in  Jan- 
uary, 1907.  The  rapid  caving  of  the  bank,  involving  the  destruction 
of  a  number  of  houses  and  mreatening  the  large  plate-glass  mirror 


550  REPORT   OP   THE   CHIEF    OF   ENGINEERS,   IT.   S.   ARMY. 

works  a  short  distance  below  the  dam,  made  it  necessary  to  secure 
large  quantities  of  stone  under  emergency  conditions  and  to  destroy 
a  portion  of  the  dam.  The  total  amount  expended  in  this  connection 
was  about  $80,000,  including  outstanding  liabilities. 

The  traffic  through  locks  and  dams,  Allegheny  River,  during  the 
fiscal  year  1907,  was  as  follows:  Lock  and  Dam  No.  1,  585,409  tons 
and  ljf>96  passengers;  Lock  and  Dam  No.  2,  1,915,436  tons  and  232 
passengers;  Lock  and  Dam  No.  3,  82,912  tons  and  2,547  passengers. 
The  tons  represent  short  tons  of  2,000  pounds. 

The  oi)eration  of  the  locks  and  dams  on  the  Allegheny  River,  pro- 
viding a  system  of  slack-water  navigation  in  connection  with  Pitts- 
burg Harbor,  will  tend  to  give  manufacturing  plants  in  this  section 
the  benefit  of  the  cheap  river  rates  on  coal  and  other  supplies.  This 
l^nefit,  however,  can  not  be  realized  to  anv  considerable  extent  until 
the  low  bridges  on  the  lower  Allegheny  River  are  raised  sufficiently 
to  remove  the  very  serious  obstruction  to  navigation  that  they  now 
present. 

(See  Appendix  F  F  6.) 

7.  C an^truction  of  locks  and  dams  in  Ohio  River^  Pennsylvania 
{40.0  miles). — The  Ohio  River,  Pennsylvania,  in  its  original  condi- 
tion had  a  low-water  channel  depth  varying  from  1  foot  at  Pittsburg 
to  2  feet  at  the  Ohio  State  line,  the  average  slope  being  about  1.25 
feet  per  mile  and  the  minimum  discharg:e  at  the  head  about  1,(>00 
cubic  feet  per  second.  Under  the  original  project  for  open-river 
improvement,  work  was  conducted  on  this  portion  of  the  river  at  a 
number  of  shoals. 

Under  the  original  project  for  lock  and  dam  construction,  adopted 
in  1875,  Dam  ^o.  1  was  begun  in  1877  and  completed  in  1885,  at  a 
cost  of  $940,000.  The  present  project,  in  its  original  form,  was 
adopted  by  Congress  Septemlxjr  19,  1800,  and,  with  subsequent  modi- 
fications, provides  for  tne  construction  of  Locks  and  movable  Dams 
Xos.  2,  3,  4,  5,  (),  and  7,  so  as  to  secure  a  navigable  depth  of  9  feet  in 
the  pools  formed  therebv,  the  locks  to  have  available  dimensions  of 
110  by  600  feet,  at  a  total  estimated  cost  of  $6,321,376.  Appropria- 
tions aggregating  $5,369,376  have  been  made,  and  $15,233.54  has 
l)een  realized  from  other  sources. 

The  amount  expended  under  present  project  to  the  close  of  the  fiscal 
year  ending  June  30,  1907,  was  $4,851,333.90. 

The  work  is  being  done  partly  under  continuing-contract  system, 
and  tlie  total  authorization  has  Ix^en  appropriated. 

The  conditi(m  of  work  on  June  30,  1907,  was  as  follows: 

Lock  and  Dam  Xo.  2. — The  lock  and  dam  were  practically  com- 
pleted and  have  been  in  operation  since  Octol^er  13,  1906. 

Lock  and  Dam  No,  S. — The  lock,  including  gates  and  operating 
gearing,  was  completed:  the  dam  was  completecu  except  the  placing 
of  69  props  and  132  wickets,  and  the  construction  of  two  bear-trap 
gate  foundations  was  also  nearly  completed.  The  lower  leaf  of  one 
of  the  bear-trap  gates,  93  feet  in  length,  was  nearly  finished,  and  that 
of  the  other  bear-trap  gate  about  one-fourth  constructed.  To  meet 
the  requirements  of  9-fo<)t  navigation,  the  land  wall  of  the  lock  was 
raised  30  inches  and  the  lower  guide  wall  4  feet.  A  power  house 
and  two  lock  houses  were  completed.  The  lock-operating  pow^r 
plant,  consisting  of  two  85-brake  horsepower  gas  engines  and  two 
air  compressors,  was  installed. 
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Lock  and  Bam  No.  4- — The  lock  was  completed  and  the  gate- 
operating  machinery  installed  for  the  upper  gate ;  424  feet  of  navi- 
gable pass  was  built  and  the  movable  parts  placed  in  170  feet  of 
same;  the  three  piers  were  completed;  the  Chanoine  weir,  including 
movable  parts  and  the  protection  crib,  was  finished;  80  per  cent  or 
the  abutment  was  built;  the  foundation  of  one  of  the  bear  traps  was 
finished  and  one-half  of  the  lower  leaf  erected  preparatory  to  rivet- 
ing; the  foundation  course  of  concrete  in  the  other  bear  trap  was 
placed  and  the  foundation  irons  set;  the  machinery  and  piping  for 
operation  of  riyer-wall  valves  w^ere  installed;  I  beams  and  cover 
plates  were  placed  over  the  lock-gate  recesses;  preparatory  to  eleva- 
tion of  lock  for  9-foot  navigation,  the  stone  coping  and  timber  facing 
were  removed  from  the  land  wall.  A  power  house  and  two  lock 
houses  were  completed. 

Lock  and  Dam  No,  5, — The  lock  was  practically  completed;  the 
navigable  pass,  abutment  and  weirs,  except  one  bear-trap  gate,  were 
completed ;  work  on  completion  of  dam  and  bear-trap  gates  was  under 
way.     A  power  house  and  two  lock  houses  were  completed. 

Lock  and  Dam.  No.  6. — The  lock  and  dam  were  completed  for  6- foot 
navigation  and  put  in  operation  August  3,  1904.  The  plant  for  low- 
ering the  sill  for  9-foot  navigation  was  being  assemoled,  and  the 
construction  of  a  cofferdam  for  unwatering  the  lock  was  in  progress. 

Lock  and  Dam  No.  7. — The  site  for  this  dam  has  been  secured. 
The  preparation  of  plans  for  the  lock  and  dam  was  begun,  but  as 
no  further  appropriation  has  been  made  by  Congress  for  this  work, 
no  work  is  now  being  done. 

Dams  Nos.  1,  2,  and  6  form  pools  in  the  Ohio  River  having  lengths 
of  4.72,  4.44,  and  5  miles,  respectively.  The  completion  of  Dams  Nos. 
3,  4,  and  5  will  add  14.7  miles  to  the  system,  making  it  continuous 
from  Pittsburg  to  Merrill,  Pa.,  a  distance  of  about  28.9  miles. 

The  greatest  recorded  flood  height  is  34.2  feet  at  Davis  Island  dam. 
Ordinary  flood  heights  average  about  28  feet  on  this  portion  of  the 
river. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams,  Ohio  River,  page  553. 

Reference  to  more  detailed  information,  reports  of  surveys,  etc.,  are 
given  on  page  522  of  the  Annual  Report  or  the  Chief  of  Engineers 
for  1906. 

CONSOLIDATED. 

July  1,  li)OG,  balance  unexpended $1,486,454.58 

Amount  rec-eiveil  from  sale  of  blueprints 77.61 

Amount  appropriated  by  river  and  harl)or  act  approved  March  2, 

10()7 70. 000.  00 

Amount  received  from  sale  of  laud  and  condemned  property 14, 911. 23 

1,  571, 443.  42 
June  30,  1907,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1,037,817.78 

By  transfer  settlement 350. 00 

1, 038, 167.  78 

July  1,  1007,  balance  unexi>ended 533,275.64 

July  1,  1907,  outstanding  liabilities 21,533.92 

July  1,  1907,  balance  available 511,  741. 72 

July  1.  1907,  amount  covered  by  uncompleted  contracts 382,877. 18 

Amount  (estimated)  required  for  completion  of  existing  project.        952, 000. 00 
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DAMS   NOS.  2,  3,  4,  AND  5. 

July  1,  1906,  balance  unexpended $1,475,879.70 

Amount  received  from  sale  of  blueprints 77.61 

Amount  received  from  sale  of  land  and  condemned  property 14,911. 23 


June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1,035,768.92 

By  transfer  settlement 350.00 


1,490, 86a  &4 


l,036,lia92 


July  1,  1907,  balance  unexpended 454,  749.  62 

July  1,  1907,  outstanding  liabilities 16,615.99 

July  1,  1907,  balance  available 438,133.63 

July  1,  1907,  amount  covered  by  uncompleted  contracts 359,587. 18 

DAM    NO.   6. 

July  1,  1906,  balance  unexpended $3,773^69 

Amount  appropriated  by  river  and  barbor  act  approved  March 

2,  1907  70.000.00 


73.  773.  69 


June  30,  1907,  amount  expended  during  fiscal  year,  fbr  works  of 
improvement 1,320.40 

July  1,  1907,  balance  unexpended r2,453.29 

July  1,  1907,  outstanding  liabilities 4,917.93 

July  1,  1907,  balance  available 67,535.36 

July  1,  1907,  amount  covered  by  uncompleted  contracts, 23,290.00 

DAM    NO.    7. 

July  1,  1906.  balance  unexpended $6,801.19 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement    728.46 

July  1,  1907,  balance  unexpended 6,072.73 

Amount  (estimated)  required  for  completion  of  existing  proJe<-t_        052,000.00 

(See  Appendix  FF  7.) 

8.  Dredging  Ohio  Rivera  Pennsylvania. — An  allotment  of  $20,800 
was  made  June  12, 1905,  from  the  appropriation  of  $300,000  made  by 
act  of  March  3,  1905,  for  the  general  improvement  of  the  Ohio  River, 
for  the  removal  of  the  bar  in  upper  approach  to  Lock  No.  6.  This 
bar  was  removed  by  the  excavation  of  35,161  cubic  yards  of  material 
at  a  contract  cost  of  19  cents  per  cubic  yard.  On  Au^st  30,  1M5,  a 
reallotment  of  $10,350  from  the  allotment  for  dredgmg  pool  No.  6 
was  made  for  dredging  in  pools  Nos.  3  and  4,  Ohio  River.  Under  this 
allotment  the  channel  at  Whites  riffle,  above  Ix)ck  No.  3,  was  straight- 
ened out.  The  total  amount  of  material  handled  was  36,162  cubic 
yards. 

The  amounts  expended  cm  these  works  to  June  30,  1907,  are  as 
follows : 

Dredging  pools  Nos.  3  and  4 |4,M1.45 

Dredging  i)ool  No.  i^ 8,693.16 

Total 13,634.61 

July  1,  lOOG,  balanot*  unexpende<l $10,768.66 

Amount  returned  to  general  improvement  fund 2, 500LOO 


.    8,268.66 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement       d,60S»  16 

July  1,  1907,  balance  unexpended 4»666. 

(See  Appendix  F  F  8.) 


.n    ^1 
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9,  Operating  snag  boats  on  Ohio  River  in  the  State  of  Pennsyl- 
vania,— The  project  adopted  July  27,  1905,  provides  for  the  removal 
of  snags,  wrecks,  and  similar  obstructions  in  portion  of  the  Ohio  River 
in  the  State  of  Pennsylvania.  This  work  was  carried  on  under  allot- 
ments made  from  the  appropriation  for  operating  snag  boats  on  Ohio 
River. 

The  amount  expended  on  this  work  to  June  30, 1907,  is  $3,115.23,  of 
which  $1,324.39  w^as  expended  during  the  past  fiscal  year. 

There  w^ere  removed  during  the  year  3  fuel  flats,  2  coal  barges,  1  coal 
boat,  and  the  dismantled  hml  of  the  old  U.  S.  steamer  Slackxvater, 

(See  Appendix  F  F  9.) 

10.  Operating  and  care  of  locks  and  dams^  Ohio  Riner,  Pen7isyl' 
i?ama.— Statement  of  the  original  condition  of  the  Ohio  River  is 
contained  in  the  summary  for  Ohio  River,  Pennsylvania. 

Locks  and  Dams  Nos.  1,  2,  and  6  were  under  the  appropriation  for 
operating  and  care  at  the  end  of  the  fiscal  year.  The  dams  are  all 
movable  and  are  the  first  ones  to  be  completed  in  the  series  that  is 
projected  for  the  improvement  of  the  Ohio  River.  The  dimensions 
of  the  locks,  with  other  data,  are  given  in  Appendix  F  F  10. 

Dam  No.  1,  at  Davis  Island,  was  designed  to  give  a  depth  of  6 
feet  in  Pittsburg  Harbor,  which  has  since  been  increased  to  10  feet 
over  certain  portions  of  the  harbor  by  dredging.  Dams  Nos.  2  and 
C  are  designed  to  give  navigable  depths  of  9  feet  in  their  respective 
pools.  The  aggregate  length  of  these  pooled  portions  of  the  river  is 
14.16  miles. 

Dam  No.  1  was  placed  under  operating  and  care  October  7,  1885; 
Dam  No.  6,  August  3,  1904;  and  Dam  No.  2,  October  13,  190(). 

The  total  amount  expended  for  operating  and  care  to  June  30,  1907, 
was  $587,308.97.  The  amount  expended  during  the  fiscal  year  ending 
June  30,  1907,  was  $50,027.44. 

Dam  No.  1  was  up  during  the  fiscal  year  five  times,  aggregating 
142  days;  Dam  No.  2,  three  times,  aggregating  18  days;  and  Dam 
No.  6,  tour  times,  aggregating  90  days. 

The  locks  were  operated  as  occasion  required  and  necassary  repairs 
made  for  maintenance  of  the  works. 

The  traffic  through  Locks  and  Dams  Nos.  1,  2,  and  0,  Ohio  River, 
for  the  fiscal  year  1907,  as  measured  by  the  commerce  through  Lock 
and  Dam  No.  1,  amounted  to  3,319,031  tons  of  2,000  pounds. 

The  effect  of  the  project  on  freight  rates  has  been  partly  discussed  in 
the  report  for  operating  and  care  of  locks  and  dams,  Monongahehi 
River. 

Davis  Island  dam,  forming,  as  it  does,  the  pool  of  Pittsburg  Har- 
bor, has  lent  its  great  part  to  the  general  effect  on  freight  rates  to  and 
from  Pittsburg.  The  effect  on  rates  of  the  operation  of  Dams  Nos. 
2  and  (5  is  not  lelt  at  present,  except  locally,  but  is  expected  to  become 
more  pronounced  upon  the  c()m])letion  of  Locks  Nos.  3,  4,  and  5, 
which  will  increase  irom  25  to  50  per  cent  the  number  of  days  in  the 
year  on  which  tows  may  be  moved  dowm  the  river  from  Pittsburg. 

The  great  future  benefit  of  the  above  project  w^ill  be  felt  only  when 
the  slack-water  system  is  extended  far  enough  down  the  Ohio  River 
to  permit  continuous  navigation  during  all  but  the  winter  season. 
This  improvement  it  is  confidently  expected  will  cause  a  saving  in 
freight  rates  over  the  present  rail  rates  on  such  produce  as  coal,  iron, 
steel,  sugar,  timber,  molasses,  tobacco,  etc.,  of  over  3  mills  per  ton 
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mile  to  the  8,000,000  people  living  in  territory  commercially  con- 
tiguous to  the  Ohio  and  Mississippi  systems. 

(See  Appendix  FF  10.) 

11,  Harbor  at  Pittsburg^  Pa, — This  harbor  comprises  that  portion 
of  the  Ohio  Eiver  lying  above  Davis  Island  dam,  a  length  of  4.7 
miles;  that  portion  of  the  Allegheny  River  lying  between  its  mouth 
and  Aspinwall,  a  length  of  7  miles,  and  that  portion  of  the  Monon- 
gahela  River  lying  between  its  mouth  and  McKeesport,  a  distance  of 
15.5  miles;  total  length  of  harbor,  27.2  miles.  That  portion  of  the 
harbor  most  used  as  such,  and  called  the  lower  harbor,  lies  between 
the  Davis  Island  dam  and  Dams  No.  1  on  the  Allegheny  and  Mononga- 
hela  rivers  and  measures  8  miles  of  river.  In  its  original  condition  the 
lower-harbor  depths  were  from  3  to  4  feet  on  natural  mean  low  river, 
and  very  often  still  lower  stages  caused  suspension  of  navigation. 

Since  the  completion  of  Davis  Island  dam,  in  1885,  the  maximum 
draft  which  could  be  carried  over  the  shoalest  place  was  scant  8  feet 
at  pool  stage.  Parts  of  the  channel  and  harbor  are  from  10  to  12 
and  from  1(>  to  20  feet  in  depth.  The  average  widths  of  the  harbor 
at  pool-full  surfaces  are:  On  the  Ohio,  about  1,100  feet;  on  the 
Allegheny,  about  1)80  feet,  and  at  different  parts  of  the  Monongahela, 
from  750  to  950  feet.  The  capacity  of  the  harbor  is  impaired  by 
shoal  i)laces  and  high  dumps  projecting  from  the  banks.  The  use 
for  harbor  purposes  of  that  portion  of  the  harbor  in  the  Allegheny 
River  above  the  Sixth  Street  Bridge  is  practically  nullified  by  the 
low  bridges  on  that  part  of  the  stream.  The  clear  heights  of  these 
bridges  above  their  respective  pool  surfaces  are  from  27^  to  35 J 
feet.  The  least  height,  with  chinmeys  down,  of  the  packets  that  ply 
between  Pittsburg  and  points  on  the  Ohio,  Kanawha,  and  Muskingum 
rivers  is  45  feet.  The  average  height  of  the  Ohio  River  towboats, 
with  chimneys  down,  is  44  feet.  The  height  of  a  suitable  packet  for 
the  Allegheny  River  is  about  38  feet,  and  of  a  suitable  towboat,  about 
28  feet.  The  result  is  that  practically  none  of  the  coal  and  iron  or 
steel  products  intended  for  southern  shipments  have  been  loaded  or 
harbored  in  tlie  Allegheny  River.  The  removal  of  the  Union  Bridge 
at  the  mouth  of  the  river,  now  in  progress,  will  open  up  this  portion 
of  tlie  harbor  as  far  as  the  Sixth  Street  Bridge,  a  distance  or  about 
one-half  mile. 

In  1858  tlie  State  of  Pennsylvania,  through  a  board  of  commit 
sioners,  made  a  detailed  survey  of  the  rivers  at  and  near  Pittsburg 
and  laid  down  on  the  maps  high  and  low  water  lines  intended  to 
define  the  banks  and  limit  the  use  of  the  same  by  riparian  proprietors. 
These  lines  were  referred  to  stone  monuments  on  the  ground.  No 
means,  however,  were  provided  for  j)resen'ing  the  monuments  nor 
for  pn»venting  filling  in  the  river  beyond  these  lines. 

In  1894  a  Board  of  Engineer  oflicers  recommended  certain  harbor 
lines  for  the  harbor  of  Pittsburg,  from  the  Davis  Island  dam  to 
Brilliant,  Alleghenv  River,  and  to  Homestead,  Monongahela  River. 
The  recommended  lines  generally  followed  the  actual  banks  as  they 
existed  at  that  time.  These  lines  were  approved  by  the  Secretary  of 
AVar  January  20,  181)5.  An  extension  of  these  lines  on  the  Monon- 
gahela River  from  Homestead  to  McKeesport  was  approved  by  the 
Secretary  of  War  April  »^  1J)02. 

The  original  project  for  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3,  1899,  and  provided,  with  subsequent 
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fications  made  during  the  progress  of  the  work,  for  dredging  a  chan- 
nel through  the  lower  harbor  (below  Dams  No.  1  on  the  Allegheny 
and  Monongahela  rivers)  where  needed  10  feet  deep  at  pool  and  500 
feet  wide  below  Smithfield  Street  Bridge,  Monongahela  River,  and 
of  less  width  above  this  bridge  and  in  the  Allegheny  River,  limited 
by  lines  from  ends  of  channel  spans  of  the  adjoining  bridges,  except 
at  the  Pan  Handle  Railroad  Bridge,  where  the  dredged  channel,  under 
modified  project,  was  to  have  a  width  of  570  feet,  including  two 
channel  spans;  for  raising  the  old  riprap  dam  across  Brunot  Island 
back  channel,  Ohio  River;  for  removing  abandoned  structures  and 
unauthorized  and  obstructive  fillings  projecting  from  the  banks 
beyond  the  harbor  lines;  for  marking  of  harbor  lines,  and  for  in- 
specting and  patrolling  the  harbor.  Appropriations  aggregating 
$110,062.90  were  made  and  expended  on  this  work. 

The  existing  project  provides  for  maintenance  of  the  harbor  at  an 
annual  estimated  cost  of  $10,000.  The  amount  expended  under  this 
project  to  June  30,  1907,  was  $33,408.64. 

The  greatest  recorded  flood  height  is  35  feet  at  Pittsburg.  Ordi- 
nary flood  heights  average  about  20  feet. 

The  principal  commercial  uses  of  the  harbor  are  the  mooring  of 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  proceeding  to  destination 
on  that  river  or  on  the  lower  Mississippi,  the  mooring  of  timber  rafts 
and  boat  bottoms  coming  down  the  Allegheny  River  on  rises,  the 
delivery  of  coal  and  other  materials  to  mills,  furnaces,  steel  plants 
and  yards,  and  the  accommodation  of  the  several  packet  lines  plying 
on  the  three  rivers  and  whose  routes  terminate  at  the  harbor.  Be- 
sides coal,  considerable  quantities  of  steel  rails,  cotton  ties,  sheet  iron, 
wire,  nails,  etc.,  are  shipped  by  barges  to  the  lower-river  markets. 

Commercial  statistics. 


Calendar  year. 


1900. 
1901. 
1902. 
1903. 


Products, 

Passen- 
gers. 

Tons.a 

8,141,461 

10,916,489 

12,252,405 

12, 240, 360 

1 

884,415 
817,800 
996,500 
702,269 

Calendar  vear. 


1904 
1905 
1906 


Products. 


Tons.a 

9,373,448 

12,269,020 

12,927,975 


Passen- 
gers. 


604.477 
603,716 
271, 450 


<«  2,000  pounds. 

The  improvement  of  this  harbor  is  so  closely  connected  with  the 
slack-water  system  of  the  rivers  emptying  into  it  that  it  might  well  be 
said  that,  as  far  as  effect  in  freight  rates  is  concerned,  this  project  is 
one  and  the  same  as  the  projects  for  the  improvement  of  said  rivers. 

References  to  rejwrts  of  establishment  of  harbor  lines  and  projects 
for  maintaining  this  harbor  are  given  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1905,  page  474,  and  190G,  page  520. 

.July  1,  1906,  balance  unexpended $940.58 

Received  by  transfer  settlement 4,000.00 

Amount  ai)i)ropriated  by  river  and  harbor  act  approved  March  2, 1907_  10, 000.  00 

Ueecived  from  sale  of  blueprints 20.89 

14  961.  47 
June  30.  1907,  amount  ex[)ended  during:  fiscal  year,  for  maintenance  of 

imi)rovement 9,  349,  22 


Julv  1,  1907,  balance  unexpended 5,612.25 

July  1,  1907,  outstanding  liabilities 477.73 


July  1,  1907,  balance  available 5,134.52 

(See  Appendix  F  F  11.) 
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COXSTRIJCTION  OF  LOCKS  AND  DAMS  IN  OHIO  RIVER  BETWEEN  THE 
PKNNSYLVANIA  STATE  LINE  AND  CINCINNATI,  OHIO,  AND  IM- 
PROVEMENT OF  KANAWHA  AND  LITTLE  KANAWHA  RIVERS,  WEST 
VIRCilNIA. 

This  district  was  in  the  charge  of  Maj.  Geo.  A.  Zinn,  Corps  of 
Engineers,  to  January  10,  1907,  and  from  April  19  to  May  14,  1907, 
and  in  the  charge  of  Capt.  F.  C.  Boggs,  Corps  of  Engineers,  from 
January  K)  to  April  19,  1907,  and  since  May  14,  1907.  Division 
engineer,  Col.  (r.  J.  Lydecker,  Corps  of  Engineers. 

}.  Loc/i's  and  damn  hi  Ohio  River  hetween  the  Pennsylvania  State 
line  and  Cincinnati. — A  general  description  of  the  Ohio  River  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 
20()2.  The  system  of  improvement  of  this  river  by  movable  aams 
was  approved  by  Congress  in  the  act  of  March  3,  1875  (construction 
of  dam  at  Davis  Island — first  dam  below  Pittsburg).  The  act  of 
Septeml>er  19,  1890,  provided  for  the  construction  of  a  dam  at  or 
near  Beaver,  Pa.,  known  as  No.  6.  The  above  represent  practically 
the  original  projects  for  the  slack-water  system  of  the  Ohio.  The 
original  project  for  Dams  Nos.  8  to  18,  inclusive,  is  contained  in 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  2361,  and 
that  for  Dams  Nos.  19  and  26  in  Annual  Report  of  the  Chief  of 
Engineers  for  1902,  page  1807. 

Congress  in  the  river  and  harbor  act  of  March  3,  1905,  made  pro- 
vision for  9-foot  navigation  in  the  pools  formed  by  Dams  Nos.  2,  3, 
4,  5,  and  (J,  and  for  an  examination  of  and  report  on  the  river  by  a 
Board  of  Engineers  with  regard  to  the  method  and  means  of  im- 
provement which  will  meet  the  demands  of  traffic,  present  and  pro- 
spective. 

The  river  and  harbor  act  of  March  2,  1907,  makes  provision  for  a 
navigable  depth  of  9  feet  at  Dams  Nos.  8,  11,  13,  18,  and  26,  and 
for  increased  cost  as  follows:  Dam  No.  8,  $1,211,845;  Dam  No.  11, 
$1,158,343;  Dam  No.  13,  $1,280,778;  Dam  No.  18,  $933,000;  and  Dam 
No.  2(>,  $1,200,000.  The  increased  depth  at  Dam  No.  19  has  not 
been  authorized  and  the  estimate  of  cost  remains  at  $950,000. 

When  the  dams  are  completed  they  will  provide  a  navigable  depth 
of  9  feet  at  int(»rvals  l)etween  Pitts1[)urg,  Pa.,  and  Gallipolis,  Onio. 

Continuing  contracts  have  been  authorized  for  carrying  on  the 
following  works,  the  l)alance  of  the  authorization  remaining  to  be 
appropriated  being  set  opposite: 

Dam    No.   S $r»00, 000 

Dam    No.    11  ■ fiOO,  OOO 

Dams  Nos.    i:;  and   IS 4.'>5, 000 

Dam    No.   :*<;__   ..     _. 005.000 

The  following  is  a  >lat('inent  of  the  condition  of  the  works: 
I^a/n  Xo,  S. — Work  at  this  site  was  confined  to  the  lock  and  guide 
walls  an<l  esplanade.  The  lock  and  guide  walls  were  completed  for 
O-foot  navigation,  and  are  IxMiig  raisinl  to  meet  the  9-foot  require- 
ment of  the  last  river  and  harbor  act;  paving  of  lock  chamber  was 
finished.  About  .S5  j)er  cent  of  the  work  contracted  for  is  com- 
pleted.    Plans  for  th(»  tlam  are  in  preparation. 

Iht/n  Xf>,  11. — Progress  on  the  lock  and  guide  walls,  to  which  the 
work  at  this  site  is  limited,  has  been  veiy  unsatisfactory.  The  follow- 
ing is  the  condition  of  the  work:  Entire  land  wall,  305  linear  feet  of 
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river  wall,  walls  for  upper  and  lower  gate  recesses,  and  215  linear  feet 
of  lower  guide  wall  are  completed,  except  additional  height  to  provide 
for  a  9-foot  navigable  depth;  160flinear  feet  of  lock  chamber  paved 
for  a  width  of  55  feet;  and  considerable  foundation  work  for  walls, 
gate  tracks,  etc.,  placed.  Not  over  45  per  cent  of  the  work  contracted 
for  is  completed. 

Dam  No,  IS. — The  lock  walls,  part  of  the  guide  walls,  paving  of 
lock  chamber,  and  a  portion  or  the  power-house  foundation  are 
completed. 

Under  a  contract  for  the  construction  of  the  dam,  the  following 
portions  have  been  completed :  Retaining  wallj  abutment,  foundations 
for  both  bear  traps,  Pier  A,  Pier  B,  and  179  Imear  feet  of  navigation 
pass  (except  wickets).  Fully  40  per  cent  of  the  work  contracted  for 
is  completed. 

Dam  No,  18. — Masonry  of  lock  and  filling  of  esplanade  are  com- 
pleted. 

Progress  under  contract  for  construction  of  dam  has  been  very 
unsatisfactory.  The  contractor  having  failed,  work  is  being  carried 
on  by  the  receiver.  At  the- close  of  the  fiscal  year  the  following  por- 
tions were  completed:  Abutment,  569  linear  feet  of  navigation  pass 
(except  the  placing  of  70  wickets)  and  part  of  the  foundaticms  for 
east  bear  trap  and  Pier  C.  Less  than  50  per  cent  of  the  work  con- 
tracted for  is  completed. 

/>anL  No,  JO, — All  the  land  for  this  site  is  owned  by  the  United 
States. 

/>(u/i  No,  20, — Preparations  were  made  for  locating  the  site. 

The  auiount  expended  on  the  above  works  to  June  30,  1907,  is  as 
follows: 

Dam  No.  8 .$405,340.  14 

Dam  No.  11 2:H,  i;U.  45 

Dam  No.  V.\ 563,170.07 

Dam  No.  18 406.330.02 

Dam  No.  10 17,011.64 

Dam  No.  26 42.35 

Total    1,686,037.67 

The  canalization  of  this  section  of  the  river  is  not  far  enough 
advanced  to  benefit  navigation,  and  therefore  has  had  no  effect  upon 
freight  rates. 

For  commercial  statistics  see  reports  for  improving  Ohio  River  and 
operating  and  care  of  Davis  Island  dam. 

Sufficient  funds  should  be  made  available  for  completing  the  dam 
at  No.  8,  as  the  lock  is  practically  finished. 

At  No.  11  the  work  is  not  so  far  advanced,  but  it  is  believed  that 
better  results  can  be  obtained  by  having  sufficient  funds  in  hand  to 
coni|)lete  a  work  before  the  contract  is  let.  It  is  proposed  to  advertise 
for  building  the  dam  early  next  season. 

The  amount  stated  for  Dam  No.  13  is  required  to  continue  the 
construction  work  at  that  site,  especially  the  construction  of  build- 
ings, etc. 

The  statement  made  in  the  paragraph  relative  to  Dam  No.  11 
applies  also  to  work  at  Dams  Nos.  19  and  2r).  Sufficient  funds  should 
be  available  for  constructing  the  lock  at  each  site. 
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DAM    NO.    8. 

July  1.  1906,  balance  unexpende<l $203,397.65 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 
1007  251,  845. 00 


455.  242.  05 
June  30,  1907.  amount  exi)ended  during  fiscal  year,  for  works  of 
Improvement  1 148,  74^.  79 


July  1.  1907,  balance  unexpended 306,41>5.  8(i 

July  1,  lf)07,  outstanding  liabilities 858!  49 


July  1,  1907,  balance  availnble 305,037.37 


July  1,  1907,  amount  covered  by  uncomplete<l  contracts 161,  12<i.  00 

Amount  (estimated)  required  for  completion  of  existing  project.       500,000.00 

Amount  that  can  be  profital)ly  expended  In  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July   1,   1907 250,000.00 

Submitted  in  compliance  with  re<iulrements  of  sundry  civil  act  of 
June  4,  1897. 

DAM    NO.    11. 

July   1,   1906,  balance  unexpended . $326,750.58 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 198,343.00 


525,003.58 

June  ;U),  1907.  amount  expended  during  fiscal  year,  for  works  of 

improvement  100,  885.  03 


July    1.    1907,   balance  unexiM»nd<Hl 424,208  55 

July  1.  11K)7,  outstanding  liabilities 577.51 


July  1.  1907,  balance  available 423,631.04 

July  1,  1907,  amount  covered  by  uncompleteil  contracts 255,  323."i0 

Amount  (estimated)  reciuireil  for  completion  of  existing  project..       500,000.00 


Amount  that  can  Ik?  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement,  in  additicm  to  the  balance 
unexpendcHl  July   1.   1907 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM    NO.    13. 

July  1,  1900,  balance*  unexpt»nde<l $324,843.06 

Amount  appropriatcnl  by  river  and  harl)or  act  approved  March  2, 

VM)7 174.778.00 

Amount  approprlat^Ml  l)y  sundry  civil  act  approved  March  4,  1907.  100,000.00 

ReceivtKi  from  sjile 48.62 


509,669.70 
June  30,  1907,  amount  exiH»ndtKl  during  fiscal  year,  for  works  of 

improvement   __  176,013.15 


July  1.  11M)7,  balanc<»  unexi)t»nded 423,fKMLK 

July  1,  11K)7,  outstanding  liabilities 078^96 


July  1.  liH)7,  balanci*  available 422,982.00 

July  1,  VMM,  amount  covercnl  by  uncompleted  cxmtracts 267, 618. 21 

Amount  (estimatwl)  rtMiuirtMl  for  completion  of  existing  project..       300,000.00 


Amount  that  can  bt^  profitably  expende<l  in  fiscal  year  ending  June 
:iO.  1909,  for  works  of  improvement.  In  addition  to  tlie  balance 
unexi)ended  July  1,  1907 o185,000l0O 

Submltt<Hl  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 


o  Of  this  amount  $55,000  is  under  contract  authorization  of  1899  and  $iaOgOQO 
under  that  of  1907. 
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DAM    NO.    18. 

July  1,  1906,  balance  unexpended $292,342.82 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907.  178,000.00 

470,  342.  82 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  works  of 

Improvement 103, 672. 84 

July  1,  1907,  balance  unexpended .366,669.98 

July  1,  1907,  outstanding  liabilities 1,232.15 

July  1.  1907,  balance  available 365,437.83 

July  1,  1907,  amount  covered  by  uncompleted  contracts 166,580.46 

Amount  (estimated)  required  for  completion  of  existing  project.-  100.000.00 

DAM    NO.    19. 

July  1.  1906,  balance  unexpended $107,988.36 

Amount  appropriated  by  river  and  liart)or  act  approved  March  2, 

1907 200,000.00 

307, 988.  36 
Amount  transferred  to  Lock  and  Dam  No.  26  by  act  of  March  2. 

11H)7 100,000.00 

July  1,  1907.  balance  unexpended 207,988.36 

July  1.  1907,  outstanding  liabilities 177.60 

July  1.  1907,  balance  available 207,810.76 

Amount  (estimated)  required  for  completion  of  existing  project 725,000.00 

DAM    NO.   26. 

.July  1.  1906,  balance  unexpended $35,000.00 

Amount  appropriated  by  act  of  March  3,  1905,  and  repealed  by  act 

of  March  2,  1907 35,000.00 

Amount  appropriated  l)y  river  and  harbor  act  approved  March  2, 

1907 235,  000.  00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 42.35 

July  1,  1907.  balance  unexpended 234,957.65 

July  1,  1907,  outstanding  liabilities 238.95 

July  1,  1907,  balance  available 234,718.70 

Amount  (estimated)  required  for  completion  of  existing  project—  965,000.00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1907 200,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

CONSOLIDATED. 

July  1,  1906.  balance  unexpended $1,290,322.49 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 1,059,966.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907.  278,000.  (X) 

Received  from  sale 48.62 

2,628,337.11 
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CONSOLIDATED — COD  tl  DUed. 

Amount  appropriated  by  act  of  March  3,  1905,  and  repealed  by  act 

of  March  2.  1907 $135,000.00 


2,403,337.11 
June  30.  1907.  amount  oxi)endcHi  during  fiscal  year,  for  works  of 
improvement 529,  360. 16 


July  1,  11K)7,  balan<-(»  unexixMide<l 1,963,076.05 

July  1,  1907,  outstanding  liabilities 3,  75a  66 


July  1,  1907,  balance  available 1,960,218.29 


July  1.  1907,  amount  covered  by  uncx)mpleted  contracts 850,  648. 37 

Amount  (estimattnl)  re<iuired  for  completion  of  existing  project—  3,090,000.00 

Amount  tliat  can  be  profital)ly  exiwnded  in  fiscal  year  ending  June 
30.  11X)9,  for  works  of  improvement,  in  addition  to  the  balance 
unexiiended  July  1,  1907 835,000.00 

Submitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of 
June  4,  18t)7. 

(See  Ap|)eiidix  G  (t  1.) 

'2.  Little  Kanawha  Riner^  West  Virginia, — A  description  of  the 
original  condition  of  the  river  and  its  availability  for  purposes  of 
conimerce  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1875,  page  740. 

The  original  j)roject  provided  for  removing  rocks,  snags,  and  ovcsr- 
hanging  and  fallen  trei^s  above  Burning  Springs,  W.  Va.,  at  a  cost  of 
$7,'^00,  as  ad()j)ted  by  Congress  on  August  14,  1876.  The  act  of  Con- 
gress of  June  14,  1880,  made  provision  for  the  construction  of  a  lock 
and  (hun  about  2  miles  above  Burning  Springs.  This  lock  was  opened 
to  navigation  on  December  2,  1891,  and  has  since  been  maintained 
under  the  indefinite  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation.  Funds  are  appropriated  from  time 
to  time  for  maintaining  the  present  channel  by  the  removal  of  ob- 
structions Avhich  have  re-formed. 

Congress,  in  the  act  of  March  3, 1905,  provided  $75,000  for  the  pur- 
chase and  $88,000  for  the  repair  of  I^cks  and  Dams  Nos.  1-4,  owned 
by  the  Little  Kanawha  Navigation  Company,  the  project  for  which  is 
contained  in  House  Document  No.  300,  Fifty-eighth  Congress,  second 
session,  as  given  in  the  Annual  Report  of  tlie  Chief  of  EJngineers  for 
1004,  i)age  iitU)7. 

Of  the  $81,000  made  available  by  act  of  March  2,  1907,  $79,500  is 
to  b(»  applied  to  the  improvement  of  the  structures  purchasedf  from 
the  Little  Kanawha  Navigation  Company,  as  set  forth  in  detail  on 
page  534  of  the  Annual  Report  of  the  Chief  of  En/^ineers  for  1906; 
$1,000  for  maintenance  of  imj)rovement  above  Burning  Springs,  and 
$500  for  making  a  preliminary  survey  for  a  lock  and  dam  above  Lock 
No.  5. 

The  amount  expended  to  June  30,  1907,  is  $337,165.13,  of  which 
$L8^3.J^0  was  applied  to  uuiintenance,  $75,000  to  acquisition,  and 
$4(>,83s.8<)  to  repair  of  I^)cks  and  Dams  Nos.  1-1^  ($186.10  was  received 
from  sale  of  unM'rvir(»al)le  property). 

Slack- water  navigation  extends  from  Parkersburg  to  Creston,  W. 
Va.,  a  distance  of  48  miles,  and  provides  a  depth  of  4  feet.  Owing  to 
tlu»  poor  condition  of  the  structures  purchased  from  the  Little  Kana- 
wha Navigation  Company,  this  depth  has  not  been  maintained  during 


.^ 
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the  low-water  season,  as  the  repairs  provided  for  have  not  been  com- 
pleted. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  that  section  of  the  river  under  maintenance  of 
improvement  is  6  inches.  Flatboat  navigation  extends  to  Bums- 
ville,  W.  Va.,  about  120  miles  above  Parkersburg. 

Work  done  under  permits  granted  by  the  War  Department  for 
crossings,  bridges,  etc.,  was  inspected.  Additional  funds  having  been 
made  available  for  removing  obstructions  above  Lock  No.  5,  prepa- 
rations were  begun  for  carrying  on  the  work  during  the  coming  low- 
water  season. 

Extensive  repairs  were  made  to  Lock  and  Dam  No.  4,  and  both 
structures  are  m  good  condition.     Preparations  were  made  for  re- 

f)airing  Locks  and  Dams  Nos.  1  and  2  and  building  guide  cribs  at  the 
ocks.     A  survey  was  made  and  the  land  needed  at  each  lock  platted. 
A  statement  of  the  commerce  is  contained  in  the  report  for  opera- 
ting and  care  of  locks  and  dams  on  Little  Kanawha  River,  West 
Virginia. 

The  freight  rates  by  river  were  reduced  in  an  amount  equal  to  the 
tolls  charged  by  the  navigation  company-  since  the  Government 
assumed  control  of  Locks  Nos.  1-A, 

Reports  on  an  examination  of  the  river  between  Lock  No.  5  and 
Burnsville  and  on  the  locks  and  dams  not  owned  by  the  Government 
are  contained  in  the  Ajinual  Report  of  the  Chief  of  Engineers  for 
1904,  pages  2597  to  2617. 

ABOVE   LOCK    NO.   5. 

July  1,  1900,  balance  unexpended $295.51 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1J)07_       1, 000. 00 

1, 295.  51 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 17.65 

July  1,  1907,  balance  unexpended 1,277.86 

BELOW    LOCK    NO.   5. 

July  1,  19(K5,  balance  unexi>ended $81,298.73 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     79, 500. 00 

160.  798. 73 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      40,137.62 

July  1,  1907,  balance  unexi)ended 120,661.11 

July  1,  1907,  outstanding  liabilities 3,  286.  62 

July  1,  1907,  balance  available 117,374.49 

July  1,  1907,  amount  covered  by  uncompleted  contracts 15,324. 18 

SURVEY. 

Amount  apr)ropriated  by  river  and  harbor  act  approved  March  2, 1907-  $500. 00 
July  1,  1907,  balance  unexpended 500.00 

CONSOLIDATED. 

July  1,  1906,  balance  unexi)ended $81,591.24 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-    81, 000. 00 

162, 594. 24 
ENO  1907 36 
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CONSOLIDATED — coutinued. 

June  30,  10O7,  amount  oxpendcd  during  fiscal  year: 

For  works  of  improvement $40,137.62 

For  maintenance  of  improvement 17.65 

$40. 155.  27 

July'l,  1907,  balance  unexi)endtHl 122,438.97 

July  1,  1907,  outstanding  liabilities 3,286.02 

July  1,  1907,  balance  available 119, 152.  35 

July  1,  1907,  amount  covered  by  uncompleteil  contracts 15,  324.  18 

(See  Appendix  (}G  2.) 

J.  Operating  and  care  of  locks  and  dams  on  Little  Kanawha  Rir&r^ 
West  Virginia, — The  lock  and  dam  known  as  No.  5  was  built  under 
the  appropriation  for  improving  the  Little  Kanawha  River,  West 
Virginia,  oi»ing  a  part  of  the  original  project  as  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1875,  page  740. 

Locks  and  Dams  Nos.  1— i  were  purchased  irom  the  Little  Kanawha 
Navigation  Companv  and  transferred  to  the  Government  on  Novem- 
ber 1,  1905.  '       . 

Tlie  total  amount  expended  in  operating  and  care  of  these  works  to 
June  30,  1907,  is  $50,855.58,  of  which  $7,950.67  was  expended  during 
the  past  fiscal  year. 

A  table  of  the  important  features,  giving  location,  year  when  fin- 
ished, etc.,  of  the  locks  and  dams,  is  contained  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1908,  page  17:20. 

High  water  and  ice  interfered  with  navigation  about  forty-one 
days,  although  at  No.  1  tlie  lock  was  out  of  commission  sixty  days 
due  to  this  lock  IxMUg  submerged.  The  raising  of  the  walls,  now 
provided  for,  will  obviate  this  to  a  great  extent. 

The  repairs  to  Locks  Nos.  1-4  are  provided  for  imder  improving 
Little  Kanawha  River,  West  Virginia.  Gates  and  valves  of  Ioot 
and  the  two  lower  steps  of  dam  at  No.  5  were  repaired.  Locks  and 
Dams  Nos.  4  and  5  are  in  reasonably  good  condition;  however,  the 
dam  and  guide  cribs  of  No.  5  will  soon  require  rebuilding. 

During  the  calendar  year  1900  the  commerce  that  passed  Lock 
No.  5  amounted  to  70/289  tons,  of  which  r>0,504  tons  consisted  of  tim- 
ber products  (saw  lo^,  ties,  etc.).  The  decrease  is  no  doubt  due 
to  the  closing  of  navigation  through  I^cks  Nos.  4  and  5  during 
repairs  at  No.  4. 

(See  Appendix  (}  G  3.) 

^.  Kanawha  Kirer,  West  Virginia. — A  description  of  the  condition 
of  the  river,  the  projects,  and  the  general  work  accomplished  (the 
locks  and  dams  l)eing  in  operation)  are  contained  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1900,  page  490. 

The  amount  exi)ended  under  the  original  project  is  $50,000;  that 
expended  under  the  j)resent  project  to  June  30,  1907,  is  $4,173,880.26 
($2,257.3*2  was  received  from  sales,  etc.). 

A  project  for  the  expenditure  of  the  balance  available  from  the 
funds  appropriated  June  4,  1897,  provides  for  l)etterments  to  the 
existing  works,  constructing  additional  necessary  buildings  for  shope, 
etc.,  procuring  additional  land,  providing  steam  power  for  operating 
lock  machinery,  and  dredging. 

Work  was  continued  under  this  project  with  the  following  refmlts: 
Sewers,  walks,  and  additional  buildings   were  completed,  and   the 
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grading  of  Government  land  practically  completed.  Under  contract 
with  Cassady  &  Hanna  about  40  per  cent  of  the  guide  cribs  has  been 
finished  at  Lock  Xo.  11.  The  machinery  for  operating  lock  gates,  etc., 
with  steam  power  at  Lock  No.  8  was  completed  and  partly  installed. 

The  maximum  draft  that  can  be  carried  at  the  shoalest  part  of  the 
slack-water  system  at  mean  low  water  is  6  feet.  Loup  Creek  shoal, 
about  90  miles  above  Point  Pleasant,  W.  Va.,  is  the  head  of  naviga- 
tion. The  highest  stage  reached  during  the  year  was  33  feet  at 
Charleston ;  the  lowest,  1.4  feet  at  the  falls. 

For  commercial  statistics,  see  report  for  operating  and  care  of  locks 
and  dams  on  Kanawha  River,  West  Virginia. 

The  improvement  of  this  river  having  been  gradual,  it  is  difficult  to 

five  the  exact  effect  the  improvement  has  had  upon  freight  rates, 
'here  is  no  doubt,  however,  that  the  freight  rates,  w^here  transporta- 
tion by  water  is  available,  are  regulated  thereby.  The  rates  for  trans- 
portation by  water  have  not  changed  materially,  although  the  cost  of 
floating  plant  has  greatly  increased. 

A  report  of  the  examination  of  the  unimproved  section  of  the  river, 
about  4^  miles  between  Lock  Xo.  2  and  the  falls,  is  contained  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2587. 

July  1,  1906,  balance  unexpended $58,470.12 

June  30.   11K)7,  amount  expended  during  fiscal  year,  for  worlis  of 

improvement 8, 179.  92 

July  1,  11)07,  balance  unexpende<l » r»0,21)0.  20 

July  1,  1907,  outstanding  liabilities 240.64 

July  1,  11K)7,  balance  available 50,040.56 

July  1,  1907,  amount  covered  by  uncompleted  contracts 7, 308. 86 

(See  Appendix  G  (t  4.) 

J.  Operating  and  care  of  lochs  and  dams  on  Kanawlia  River^  West 
Virginia. — Under  the  projects  for  improving  the  Kanawha  River, 
ten  locks  and  dams  were  built,  two  fixed  dams  and  eight  movable 
(Chanoine  type),  extending  slack-water  navigation  for  a  distance  of 
90  miles  from  the  Ohio  River.  The  maintenance  of  these  works  is 
provided  for  by  the  indefinite  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation. 

The  location  of  each  lock  and  dam  and  year  in  which  completed 
are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
page  428. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30,  1907,  is  $777,960.02,  of  which  $66,1.49.57  was  expended 
during  the  past  year. 

A  table  of  important  features,  giving  available  length  and  width 
of  locks,  length  of  pass,  etc.,  is  contained  in  the  AnnualReport  of  the 
Chief  of  Engineers  for  1903,  page  1724. 

Navigation  was  practically  continuous  during  the  year.  A  stage 
of  33  feet  was  reached  at  Charleston  on  June  14.  The  movable  dams 
were  operated  without  accident. 

The  repairs  required  to  keep  the  structures  in  good  condition  were 
made.  These  repairs  are  becoming  more  extensive  each  year,  as  part 
of  the  structures  have  been  in  service  since  1880. 

The  commerce  for  the  calendar  year  1906  amounted  to  1,327,703 
tons,  with  a  valuation  of  $9,776,604.    Of  the  foregoing  there  were 
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1,176,300  tons  of  coal  and  75:234  tons  of  timber  products,  valued  at 
$1,176,300  and  $292,503,  respectively. 

(See  Api>endix  G  G  5.) 

IMPROVEMENT  OF  MUSKINGUM  RIVER,  OHIO;  OF  BIG  SANDY  RIVER 
AND  ITS  FORKS.  WEST  VIRGINIA  AND  KENTUCKY.  AND  OF  KEN- 
TUCKY RIVER,  KENTUCKY. 

This  district  was  in  the  charge  of  Maj.  J.  G.  Warren,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  Paul  S. 
Bond,  Corps  of  Engineers,  the  entire  year,  and  First  Lieut.  Arthur 
Williams,  Corps  of  Engineers,  since  l:>eptember  18,  1906.  Division 
engineer.  Col.  (j.  J.  Lydecker,  Corps  of  Engineers. 

L  Muskhifjmn  River^  Ohio, — The  original  project,  adopted  August 
11,  1888,  provided  for  the  construction  of  a  lock  at  Dam  No.  9,  Tav- 
lorsville,  Ohio,  and  the  reconstruction  of  Lock  No.  10,  Zanesville, 
Ohio.  The  repair  and  extension  of  the  levee  above  Dam  Xo.  10, 
Zanesville,  Ohio,  was  added  by  the  act  of  July  1,  1898.  Raising  the 
crest  of  Dam  No.  9  and  building  four  lock  houses  was  added  bv  the 
act  of  June  13,  1902. 

With  the  exception  of  the  reconstruction  of  a  lock  at  Zanesville — 
which  was  indefinitely  postponed  and  the  money  originally  appro- 
priated for  it  diverted  to  other  purposes — all  of  this  work  has  been 
completed.  Amount  expended  prior  to  operations  under  existing 
project,  $117,339.45. 

The  existing  project,  adopted  March  3,  1905,  provides  for  the  rais- 
ing of  the  crest  of  Dam  No.  3  and  building  a  lock-master's  dwelling 
at  Lock  No.  10,  at  an  estimated  cost  of  $8,000;  and  rebuilding  Lock 
and  Dam  No.  11,  $110,000,  provided  that  no  part  of  this  sum  shall 
be  expended  unless  the  Secretary  of  War  shall  have  satisfactory 
assurance  that  the  State  of  Ohio  or  other  agency  will  expend  not  less 
than  $200,000  upon  that  part  of  the  Ohio  canal  system  which  con- 
nects the  river  above  the  lock  with  Lake  Erie. 

The  appropriation  of  $110,000  for  rebuilding  Lock  and  Dam  No. 
11  was  based  on  an  estimate  made  some  ten  years  ago.  To  provide 
sufficient  funds  for  the  completion  of  this  work  at  the  present  esti- 
mated cost,  $158,000,  an  additional  appropriation  of  $48,000  was  made 
in  the  river  and  harbor  act  approved  March  2,  1907. 

Amount  expended  on  the  work  under  existing  project  up  to  the 
close  of  the  fiscal  vear  ending  June  30,  1907,  $7,039.70. 

Raising  crest  oi  Dam  No.  3  has  been  completed. 

Under  date  of  March  28,  1907,  an  emergency  contract  was  entered 
into  with  C.  O.  Waxier,  of  Philo,  Ohio,  for  constructing  a  lock- 
master's  dwelling  and  storehouse*  combined  at  Lock  No.  10. 

Under  date  of  April  4,  1907,  a  contract  was  entered  into  with  E.  J. 
Landor,  of  Canton,  Ohio,  for  constructing  I^ock  and  Dam  No.  11,  and 
accessories. 

At  the  close  of  the  year  the  work  accomplished  under  these  con- 
tracts consisted  of  assembling  plant,  materials,  etc.,  and  some  prog- 
ress made  in  the  work  of  constructicm. 

The  miter-sill  depth  at  pool  level  is  the  controlling  mean  low -water 
depth  of  the  system:  this  is  now  (>  feet  at  all  the  locks,  except  the 
lower  sill  at  I^ock  No.  1,  at  mouth  of  river,  where  it  is  about  3  leet  at 
ordinarv  low  water  in  the  Ohio  River. 
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The  head  of  slack-water  navigation  is  84  miles  above  the  mouth  of 
the  river.  The  usual  variations  in  level  of  water  surfaces  is  88  feet 
at  Lock  No.  1  and  24  feet  at  Lock  No.  10. 

The  commercial  statistics  are  reported  under  the  head  of  operating 
and  care  of  locks  and  dams  on  Muskingum  River. 

It  is  believed  that  this  improvement  has  had  no  material  effect  on 
freight  rates. 

July  1,  1906.  balance  unexpende<l $114,801.30 

Received  from  various  sources 19.25 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 48,  000. 00 

162,  820.  5.5 
.July  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement 2,641.08 

July  1,  1907,  balance  unexpended 160,179.47 

July  1,  1907,  outstanding  liabilities 115.60 

July  1,  1907,  balance  available 160,063.87 

July  1,  1907,  amount  covered  by  uncompleted  contracts 140,359.00 

(See  Appendix  H  H  1.) 

£,  Operating  and  care  of  locks  and  dams  on  Muskingum  River^ 
Ohio. — Under  allotments  from  the  indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation  there  had 
been  expended,  up  to  June  30,  1900,  a  total  sum  of  $1,634,522.73,  and 
an  additional  sum  of  $17,190.44  in  building  a  protection  wall  at 
Zanesville  and  altering  certain  bridges  at  Taylorsville  and  Marietta. 

Amount  expended  during  the  year  ending  June  30, 1907,  $68,572.49. 

The  principal  work  has  been  dredging  bars  and  channels;  making 
repairs  to  locks,  lock  gates,  operating  machinery,  dams,  canal  banks, 
lock  houses,  and  floating  plant;  reconstructing,  in  concrete,  conduit 
and  lower  guide  and  guard  cribs  at  Lock  No.  4;  reconstructing,  in 
concrete,  the  upper  guard  cribs  at  Lock  No.  6;  replacing  with  con- 
crete piers  the  foundation  of  wood  planer  in  worKshop;  and  con- 
structing concrete  sidewalk  in  front  of  store  yard  at  Lock  No.  7 ;  rais- 
ing lower  guide  crib  and  constructing  a  25- foot  extension  to  same  at 
Lock  No.  8 ;  reconstructing,  in  concrete,  upper  guard  crib,  revetment  of 
canal  embankment  and  lower  slope  and  apron  of  dam,  and  rebuilding 
the  upper  and  lower  gates  of  the  old  lock  at  Lock  No.  9 ;  reconstruct- 
ing, in  concrete,  revetment  of  canal  embankment  at  Lock  No.  10; 
rebuilding  hull  and  cabin  of  dredge  Malta;  and  the  establishment  or 
tentative  harbor  lines  at  Zanesville,  Ohio.  Under  date  of  June  15, 
1907,  a  contract  was  entered  into  with  the  Howard  Ship  Yards  Com- 
panv,  of  Jeffersonville,  Ind.,  for  a  wooden-hull  towboat  at  a  cost  of 
$14,400. 

Navigation  was  closed  January  19  and  March  13,  1907,  and  re- 
opened January  25  and  March  24,  1907,  respectively. 

The  total  commerce  for  the  year  1906  was  approximately  50,300 
tons,  valued  at  $2,190,000;  and  64,863  passengers. 

(See  Appendix  IT  H  2.) 

3.  Big  Sandy  River  and  Levisa  and  Tug  forks ^  West  Virginia  and 
Kentucky, — In  their  original  condition  this  river  and  its  forks  were 
much  obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  the 
low-water  period  of  each  year  navigation  was  practically  suspended. 
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The  original  project  was  adopted  July  18,  1878,  and  provided  for 
the  removal  of  rocks,  snags,  and  overhanging  trees  from  the  Big 
Sandy  River  and  its  forks.  I'he  construction  of  a  lock  and  fixed  dam 
below  the  junction  of  the  two  forks  and  near  I^uisa,  Ky.,  was  added 
by  the  act  of  June  14,  1880,  and  in  181)1  was  modified  to  admit  of 
the  construction  of  a  movable  instead  of  a  fixed  dam. 

The  work  of  clearing  the  forks  of  obstructions  is  carried  on  from 
year  to  year  as  funds  are  made  available. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project,  exclusive  of  maintenance  on  I^visa 
and  Tug  forks,  was  $380,590.()r). 

The  existing  project,  adopted  March  3,  1899,  contemplates  carrying^ 
slack  water  from  the  Ohio  River  to  Pikeville  on  Levisa  Fork  and  to 
the  mouth  of  Pond  Creek  on  Tuff  Fork  bv  the  construction  of  21  locks 
and  dams,  at  an  estimated  cost  of  $4,725,000.  Of  these  locks  and  dams 
10  are  proposed  for  the  Levisa  Fork,  8  for  Tug  Fork,  and  3  for  the 
main  river.  The  survey  made  for  this  improvement  developed  the 
fact  that  only  2  locks  and  dams  would  be  required  for  the  main  river. 

The  raising  of  the  crest  of  Dam  No.  3,  at  Louisa,  Ky.,  was  added  by 
the  act  of  June  13,  1902,  at  an  estimated  cost  of  $35,000. 

The  improvement  at  the  mouth  of  the  Big  Sandy  River  by  the  con- 
struction of  regulating  works  was  added  bv  the  act  of  March  3,  1905, 
at  a  cost  of  ^0,000. 

The  construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy 
River,  was  added  by  the  act  of  March  2,  1907,  at  a  cost  of  $7,000. 

The  amount  expended  on  the  work  of  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1907,  was  as  follows: 

Big  Sandy  River,  general  improvement,  including  maintenance $7G2, 132.  G4 

Levisa  Fork,  maintenance 31.947.14 

Tug  Fork,  maintenance 31.284,00 

and  at  that  date  Lock  and  Dam  No.  1,  at  Catlettsburg,  and  No.  2,  at 
Kavanaugh,  Ky.,  Big  Sandy  River,  had  been  completed;  the  regulat- 
ing works  at  its  mouth  under  construction  but  little  accomplished;  the 
plans  for  a  steel  service  bridge  at  Lock  No.  1  and  for  raising  crest  of 
Dam  No.  8  completed;  I^ock  No.  1,  Tug  Fork,  and  Lock  No.  1,  Levisa 
Fork,  completed,  and  the  plans  for  the  dams  for  these  locks  in  a  state 
of  advancement. 

With  the  exception  of  the  service  bridge  at  Lock  No.  1,  raising 
crest  of  Dam  No.  3,  and  the  regulating  works  at  its  mouth,  which  are 
provided  for  by  specific  appropriations  to  make  the  improvement 
available,  the  work  is  being  carried  on  under  the  cont in uing-con tract 
system,  and  the  balance  of  the  authorization  remaining  tol)e  appro- 
priated is  $135,000.  This  amount,  in  addition  to  the  unexpendea  bal- 
ance on  June  30,  1907,  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30,  1909,  in  the  extension  of  benefits  by  the  construction 
of  Dam  No.  1,  Tug  Fork,  and  Dam  No.  1,  Levisa  Fork. 

Three  locks  on  the  Big  Sandy  River  have  been  completed  and 
opened  to  navigation.  They  provide  a  minimum  depth  of  G  feet  on 
their  lower  miter  sills,  except  at  Lock  No.  1,  Catlettsburg,  Ky.,  where 
the  depth  on  the  lower  miter  sill  depends  upon  the  stage  in  the  Ohio 
River,  and  is  uncertain  and  will  remain  so  until  a  dam  is  placed  in  the 
Ohio  River  immediately  below  Catlettsburg. 

The  minimum  draft  that  can  be  carried  over  the  shoalest  portions 
of  the  forks  at  mean  low  water  is  imcertain  and  changeable,  and  can 
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not  be  definitely  stated  owing  to  tlie  constant  movement  of  the  bot- 
tom and  the  fact  that  the  obstructions  naturally  renew  themselves. 

The  commerce  consists  largely  of  timber,  cross- ties,  and  staves, 
and  varies  somewhat  with  the  condition  of  the  streams,  being  greater 
during  wet  seasons  and  least  during  a  long  continued  dry  term.  In 
general,  it  is  about  125,000  tons  for  Tug  Fork  and  175,000  tons  for 
Levisa  Fork,  a  total  of  300,000  tons  per  annum. 

The  Big  Sandy  River  is  navigable  by  steamer  from  Catlettsburg, 
the  mouth  of  the  river,  up  to  Louisa,  Ky.,  a  distance  of  27  miles,  and 
from  there  to  Chapman,  Ky.,  on  the  Levisa  Fork,  and  Saltpeter, 
W.  Va.,  on  Tug  Fork,  a  distance  of  9  and  4  miles,  respectively.  For 
pole  boats,  rafts,  etc.,  the  head  of  present  navigation  is  taken  at  Pond 
Creek  on  Tug  Fork  and  at  Pikeville  on  Levisa  Fork. 

It  is  believed  that  the  work  thus  far  accomplished  on  this  improve- 
ment has  had  no  material  effect  on  freight  rates. 

Experience  with  the  works  thus  far  completed  and  forming  a  part  of 
the  proposed  navigation  system  for  the  Big  Sandy  River  and  its  forks 
has  shown  the  necessity  for  additional  appliances  to  aid  in  the  opera- 
tion and  maintenance  of  the  works  and  of  the  channels  connecting 
them. 

An  additional  lock  house  is  needed  at  Lock  No.  2.  Three  lockmen  and 
their  families  are  crowded  into  two  houses.  The  isolation  of  the  site 
precludes  the  hire  of  quarters  near  the  lock.     Estimated  cost,  $2,500. 

A  small  dredging  plant — towboat  and  combined  pump  and  grapple 
dredge — is  necessary  for  keeping  the  lock  chambers  and  approaches 
and  the  connecting  channels  clear  of  deposit,  drift,  and  sunken  logs. 
Estimated  cost,  $17,500.  No  estimate  wull  be  submitted  for  additional 
locks  and  dams,  the  matter  being  already  before  Congress  in  form  for 
any  action  which  may  be  deemed  proper.  It  was  stated  in  the  final 
report  of  the  survey  of  this  river,  upon  which  the  project  is  based, 
that  the  value  of  the  improvement  could  be  foretold  with  certainty 
after  the  completion  of  four  dams  above  Louisa  on  each  of  the  forks. 
Until  this  improvement  shall  have  reached  this  stage  any  estimate  of 
its  commercial  value  must  be  more  or  less  conjectural. 

A  detailed  statement  of  commercial   statistics  will   be   found   in 

report  for  operating  and  care,  etc. 

July  1.  lOOC,  balance  iinexpemled $153,370.90 

Rec-elved  from  various  sources .75 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 107, 000. 00 

June  30,  1007,  amount  expended  during  fiscal  year :  ^^'  ^^^'  '^^ 

For  works  of  improvement $49,150.39 

For  maintenance  of  improvement 3.470.22 

52,  020.  01 


July  1.  1907,  balance  unexpended 207,751.13 

July  1,  1907.  outstanding  liabilities 218.47 


July  1.  1907,  balance  available 207,5:^2.06 


July  1,  1907,  amount  covered  br  uncompleted  contracts 55,092.93 

Amount  (estimated)  required  for  completion  of  existing  project..  3.840.000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909.  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1.  1907 135,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


(See  Appendix  H  H  3.) 
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4.  Operatlmj.  and  rare  of  hcka  and  da/n^s  on  the  Big  Sandy  Rioer^ 
West  Vlryinia  and  Kentucky. — Under  allotment  from  the  indefinite 
appropriation  for  operating  and  care  of  canals  and  other  works  of 
navigation  there  had  been  expended  up  to  June  30,  1906,  a  totail  sum 
of  $38,508.12. 

Amount  expended  during  the  year  ending  June  30, 1907,  $20,494.78. 

The  principal  work  has  been  clearing  the  channels  and  Jock 
approaches  01  snag^s  and  other  obstructions;  making  repairs  to  locks, 
lock  gates,  operating  machinery,  dams,  lock  houses,  and  floating 
plant;  constructing  workshop  and  tool  house  combined,  repairing 
tripping-bar  machinery  for  weir  of  dam,  placing  butterfly  valves  in 
upper  lock  gates,  and  constructing  cribwork,  etc.,  for  protection  of 
abutment  below  the  dam  at  Lock  ^o.  1;  repairing  and  sodding  slope 
back  of  land  wall  of  lock,  grading  road  through  the  Government 
reservation,  repairing  tripping-bar  machinery  of  weir  of  dam  at  Lock 
No.  2'^  repairing  hull  and  machinerv  of  maneuvering  boat,  construct- 
ing workshop  and  tool  house  combined,  and  repairing  dam  at  Lock 
No.  3. 

Navigation  was  not  closed  during  the  year. 

The  total  commerce  for  the  year  lOOG  was  approximately  281,971.36 
tons,  valued  at  $2,450,548.10,  and  577  passengers. 

(See  Appendix  H  TI  4.) 

5.  Kentucky  Rirer^  Kentucky. — At  the  time  the  United  States 
assumed  control  of  the  Kentucky  River  the  improvement  that  had 
been  nuide  by  the  State  of  Kentucky,  which  included  five  locks  and 
fixed  dams,  was  found  to  he  in  a  dilapidated  and  almost  worthless 
coi\dition.  Portions  of  Dams  Nos.  1  and  2  on  the  lower  part  of  the 
stream  were  gone  entirely,  so  that  navigation  was  suspended. 

The  original  and  existing  project  was  adopted  in  1879  (Annual 
Report  of  the  Chief  of  Engnieers  for  1879,  pp.  1398-1422)  and  pro- 
vicfes  for  repairing  and  rebuilding  the  five  old  locks  and  dams,  remov- 
ing snags,  logs,  and  other  obstructions,  and  extending  6-foot  slack- 
water  navigation  from  the  mouth  of  the  river  to  the  Three  Forks,  a 
distance  of  about  201  miles. 

The  amount  exi)ended  to  June  30,  1907,  was  $2,903,309.92. 

The  result  of  this  exi>enditure  was  the  repair  and  the  rebuilding  of 
five  old  locks  and  dams  constructed  bv  the  State;  the  construction  of 
Locks  and  Dams  Nos.  G,  7,  8,  9,  10,  and  11 ;  the  purchase  of  site, 
preparation  of  plans  and  soecifications  and  entering  into  contract 
for  constructing  Lock  and  Dam  No.  12;  survey  of  and  negotiating 
for  purchase  of  sites  for  Locks  and  Dams  Nos.  13  and  14,  and  the 
construction  of  a  dam  at  Beattyville. 

This  work  is  being  carried  on  under  the  continuing-contract  sys- 
tem, and  the  balance  of  the  authorization  remaining  to  be  appropri- 
ated is  $510,000.  This  amount,  together  with  the  unexpended  bal- 
ance on  June  30,  1907,  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30,  1909,  in  the  extension  oU)enefits  by  the  construction 
of  I^cks  and  Dams  Nos.  12  and  13. 

The  estimated  cost  of  Lock  and  Dam  No.  14  is  $415,050,  not  pro- 
vided for  in  any  existing  legislation. 

The  |?reatest  draft  which  can  be  carried  at  mean  low  water  from 
I^ck  No.  1  to  a  point  2  miles  above  Irvine,  Ky.,  a  distance  of  226 
miles,  which  is  at  present  the  head  of  slack-water  navigation,  is 
5.5  feet.    Above  this  point  no  boats  can  run  at  a  low  stage. 


.A 
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The  repairs  to  Locks  9  and  10,  which  were  seriously  damaged  by 
the  flood  of  March,  1905,  have  been  completed,  with  the  exception  of 
the  buildings  at  Lock  No.  10,  and  the  locks  opened  to  navigation. 

Ordinary  low-water  depth  through  Lock  No.  1  and  to  the  Ohio 
River,  4  miles  below,  is  6  leet  or  more,  but  at  extreme  low  water  only 
about  2^  feet  can  be  carried  over  the  lower  sill  of  Lock  No.  1.  The 
usual  variations  of  level  of  water  surface  are  from  23  to  40  feet  and 
occasionally  much  more. 

The  old  locks,  Nos.  1  to  5,  inclusive,  built  by  the  State,  have  145 
feet  available  length  and  38  feet  width.  The  new  locks,  from  No.  6 
up,  have  available  lengths  of  from  146  to  148  feet  and  are  52  feet  in 
width. 

The  principal  commerce  on  the  river  is  timber,  much  of  it  loose 
logs,  and  the  improvement  is  rather  detrimental  to  this  than  other- 
wise. The  logs  are  damaged  in  passing  the  dams  and  in  their  turn 
cause  much  damage  to  the  works — are  a  prolific  source  of  snags  and  of 
discouragement  to  any  steamboat  traflSc  that  might  develop. 

Commercial  statistics  in  detail  are  given  in  the  report  for  operating 
and  care  of  locks  and  dams  on  Kentucky  River. 

There  are  not  likely  to  be  any  decided  changes  in  the  volume  or 
character  of  the  commerce  benefited  until  the  improvement  is  carried 
to  the  head  of  the  river,  where  it  is  hoped  that  coal  lands  may  be 
developed  and  the  product  shipped  by  water.  The  development  of 
coal  lands,  with  the  resulting  traffic,  is  the  specific  purpose  to  which 
the  expenditure  will  be  applied.  It  is  believed  that  the  project  has 
had  so  far  no  material  effect  on  freight  rates. 

July  1,  1906,  balance  unexpended $189,228.93 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 100, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907—  75, 000. 00 

Amount  received  from  other  sources 42. 30 

364, 271. 23 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement 104, 387. 87 


July  1,  1907,  balance  unexpended 259,883.36 

July  1,  1907,  outstanding  liabilities 619.00 


July  1,  1907.  balance  available 259,264.36 


July  1,  1907,  amount  covered  by  uncompleted  contracts 389, 112.  75 

Amount  (estimated)  required  for  completion  of  existing  project—  1,710,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1909,  for  works  of  Improvement.  In  addition  to  the  balance 
unexiiended  July  1,  1907 «  519, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  H  H  5.) 

6,  Operating  and  care  of  locks  and  dams  on  Kentucky  River^  Ken- 
tucky.— Under  allotments  from  the  indefinite  appropriation  for  oper- 
ating and  care  of  canals  and  other  works  of  navigation  there  has  been 
expended  up  to  June  30,  1906,  a  total  sum  of  $1 338,956,67. 

Amount  expended  during  the  year  ending  June  30, 1907,  $178,025.73. 

The  principal  work  has  been  dredging  bars  and  channels;  making 

a  Of  this  am  t  atithorlsation  of  1896  and  $420,000 

under  that  o 


570  REPORT    OF    THE    CHIEF    OF    ENGINEERS,   U.    S.   ARMY. 

repairs  to  l.ocks,  lock  gates,  operating  machinerv,  dams,  lock  houses, 
and  floating  j)lant ;  repairing  dam  at  Lock  Xo.  3;  reconstructing,  in 
concrete,  lower  miter  sill  of  Lock  Xo.  4;  repairs  to  dam,  reconstruct- 
ing, in  concrete,  upper  miter  sill  of  lock,  and  replacing  upper  wooden 
lock  gates  with  new  steel  gates  at  Lock  Xo.  5;  rebuilding,  m  concrete, 
above  sound  timber  the  upstream  end  of  land  and  river  wall  of  Lock 
Xo.  G;  rebuilding  above  pool  level  the  lower  gates  of  Lock  X^o.  7; 
repairing  washout  around  lock  caused  by  flood  of  March,  1905,  at 
I^ck  Xo.  9;  repairing  washout  around  lock  caused  by  flood  of  March, 
1905,  and  filling  and  riprapping  behind  crib  below  abutment  at  Lock 
Xo.  10.  Under  date  of  May  24,  1907,  a  contract  was  entered  into  for 
the  construction  of  two  new  dump  scows,  at  a  total  cost  of  $6,216. 

Xavigation  was  closed  on  December  10,  1900,  and  reopened  Janu- 
ary 12, 1907. 

The  total  commerce  for  the  year  1906  was  approximately  232,075 
tons,  valued  at  $3,646,411.80,  and  14,299  passengers. 

(See  Appendix  H  H  6.) 

IMPROVPLMENT  OF  FALLS  OF  THE  OHIO  RIVER,  OF  WHITE  RIVER. 
INDIANA.  OF  WABASH  RIVER.  INDIANA  AND  ILLINOIS,  AND  OF 
CERTAIN  RIVERS  IN  KENTrCKY. 

This  district  was  in  the  charge  of  Capt.  Harry  Burgess,  Corps 
of  Engineers.  Division  engine(»r.  Col.  (t.  J.  Lydecker,  Corps  of 
p]ngineers. 

i.  Falh  of  the  Ohio  Ri\^er  at  Loulsrille^  Ki/. — Improvements  under 
this  title  have  included  the  enlargement  oi  the  basin  immediately- 
above  the  locks  of  the  Louisville  and  Portland  Canal,  the  enlargement 
of  the  head  of  the  canal,  and  straightening,  deepening,  and  control- 
ling the  water  flow  in  the  Indiana  chute  channel. 

The  work  of  enlarging  the  basin  above  the  canal  locks  was  com- 
pleted in  1893. 

The  original  conditions  at  the  other  localities  are  more  conveniently 
and  fully  described  under  separate  headings,  as  follows: 

Head  of  LoulsrUle  and  Portland  Canal. — Previous  to  1883  the 
approach  to  the  canal  at  its  upper  end,  above  the  I^uisville  Bridge 
Company's  bridge  at  Fourteenth  street,  was  so  narrow  as  to  consti- 
tute a  source  of  much  exj)ensive  delay  to  the  large  quantity  of  traffic 
which  came  down  the  river  on  ordinary  rises.  The  canal  proi)er  from 
Ninth  to  Fourteenth  streets  was  only  100  feet  wide  and  curved 
between  the  two  points,  so  that  progress  was  slow  and  accidents  fre- 
(pient  and  unavoidable.  The  greater  part  of  the  dike  marking  the 
north  side  of  the  approach  to  the  canal  w^as  submerged  when  the  river 
reached  a  stage  of  8.4  feet,  upper  canal  gauge,  and  at  stages  of  9  feet 
or  more  a  strong  current  set  out  from  the  shore,  thus  carrving  many 
vessels  against  the  dike  and,  at  high  enough  stages,  over  It  onto  the 
rock  ledges.  This  approach  was  1,800  feet  long  and  varied  in  width 
from  400  feet  at  the  iipp^r  end  to  100  feet  opposite  Ninth  street.  Its 
area  was  wholly  insufficient  for  the  required  breaking  and  rearrange- 
ment of  tows  preparatory  to  entering  or  leaving  the  canal. 

Indiana  chute. — This  is  the  main  channel  of  the  river  by  which 
commerce  passes  over  the  falls  when  the  stage  of  water  is  such  as  to 
permit  navigation  via  that  route.  Originallv  it  was  very  crooked, 
with  swift  currents  and  whirls,  filled  with  flangerous  rocky  points 
projecting  from  the  sides  and  l)ottom,  and  it  could  be  navigatea  only 
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at  stages  of  11  feet  or  more,  upper  canal  gauge.  Even  at  snch  stages 
the  services  of  special  skilled  pilots  of  long  local  experience  and  hav- 
ing intimate  knowledge  of  the  channel  conditions  were  essential  for 
reasonably  safe  passage  through  it. 

Projects. — The  original  project  for  the  enlargement  of  the  head  of 
the  Louisville  and  Portland  Canal  was  adopted  in  1883  and  proposed 
the  enlargement  of  the  canal,  beginning  at  a  point  a  short  distance 
l)elow  the  railroad  bridge  at  Fourteenth  street  and  extending  east- 
wardly  to  the  cross  dam,  so  as  to  not  only  straighten  and  widen  the 
canal  proper,  but  also  provide  ample  space  for  the  necessary  rear- 
rangement of  tows  about  to  enter  or  leave  the  canal.  This  was 
slightly  modified  in  1885,  so  far  as  the  location'of  the  new  north  wall 
was  concerned.  A  revision  of  the  project  was  made  by  a  Board  of 
Engineer  officers  Januaiy  28,  1890,  and  approved  by  the  Chief  of 
Engineers  January  31,  1890.  This  revision  modified  the  area  for- 
merly proposed  to  be  excavated  and  determined  the  number  and 
kinds  of  structures,  etc.,  to  be  erected.  As  approved,  it  provided  for 
enlarging  the  canal  on  its  northerly  side  from  a  point  725  feet  below 
the  railroad  bridge  at  Fourteenth  street,  where  the  width  of  the  canal 
was  abruptly  increased  from  90  feet  to  210  feet.  This  latter  width  is 
then  gradually  increased  through  a  distance  of  nearly  2,800  feet  to  325 
feet  at  the  head  of  the  canal  proper,  at  which  point  the  enlargement 
is  expanded  into  a  capacious  basin  or  harbor  1,200  feet  wide  and 
practically  parallel  to  the  Kentucky  shore.  The  structures  proposed 
were  a  new  retaining  wall  on  the  north  side  of  the  canal,  a  movable 
dam  about  800  feet  long,  a  fixed  dam  extending  from  the  movable 
dam  at  the  westerly  end  of  the  basin  to  the  south  abutment  of  the 
movable  dam  in  the  Middle  chute  opening  of  the  cross  dam,  the  exca- 
vation of  rock  within  designated  limits  to  the  same  grade  as  the  canal 
bottom,  the  construction  of  certain  walls  and  slope  revetment  on  the 
south  side  of  the  canal,  and  the  removal  of  the  old  structures  within 
the  limits  of  the  proposed  enlargement.  Under  date  of  March  31, 
1899,  a  further  modification  of  some  of  the  details  of  the  project  was 
considered  by  a  Board  of  Engineer  officers  and  their  recommendations 
approved  by  the  Chief  of  Engineers  April  8, 1899.  These  later  modi- 
fications, together  with  the  work  outlined  in  the  report  approved 
January  31,  1890,  constitute  the  existing  project  toward  the  comple- 
tion of  which  operations  are  now  directed.  The  totals  of  estimates 
imder  the  original  project  and  the  several  revisions  are  as  follows: 

Pi-ojwt  of  18a3.  page  1539,  Annual  Reix)rt  of  the  Chief  of  En- 
gineers for  ISaS $1,335,363.00 

Revision  approved  January  31,  1890,  page  2217,  Annual  Report 
of  the  Chief  of  Engineers  for  1890 710,2.^0.40 

Modification  approved  April  8,  1899,  page  2545,  Annual  Report  of 
tlie  Chief  of  Engineers  for  1899 300,391.92* 

A  revision  of  tlie  latter  estimate  was  made  November  13,  1900, 
approved  by  the  Chief  of  Engineers  November  17,  1900,  and 
amounted  to 398,359.12 

The  foregoing  relates  particularly  to  the  improvements  at  the 
head  of  the  Louisville  and  Portland  Canal. 

Prior  to  January  31,  1890,  there  was  no  specific  comprehensive 
project  for  the  systematic  improvement  of  the  Indiana  chute  channel 
although  much  work,  consisting  of  the  removal  of  some  of  the  more 
dangerous  rock  ledges,  had  been  done  under  estimates  and  allotments 
from  appropriations  for  improving  Ohio  River.  On  the  date  just 
mentioned  the  project  submitted  by  a  Board  of  Engineer  officers  for 
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the  radical  iiiinroviMuent  of  this  chntc  was  aj)])rovocl  hy  the  Chief  of 
Engineers.  This  project  had  for  its  object  the  widening  and  deepen- 
ing of  the  channel  by  rock  excavation  to  specified  grades  within  cer- 
tani  limits  and  the  control  of  water  flow  in  the  channel  by  means  of 
dikes,  etc.,  so  as  to  make  this  channel  available  for  descending  navi- 
gation drawing  6i  feet  at  stages  of  8  feet,  uper  canal  gauge.  How- 
ever, only  a  part  of  the  work  necessary  for  the  purpose  in  view  was 
included  in  the  estimate  accompanying  the  report  of  the  Board,  it 
being  stated : 

As  the  exact  knowledfrc  of  the  results  of  that  work  [l.  e.,  the  work  estimated 
for  in  the  Board's  report]  would  Ik?  of  ffreat  importance  in  fixing  the  details  of 
location  and  cross  section  of  the  additional  works  that  will  be  required.  It 
would  be  as  well  to  leave  tlie  determination  of  the  additional  work  above  the 
bridge  to  a  later  day. 

The  estimates  for  work  on  this  chute  since  the  adoption  of  a  spe- 
cific project  therefor  are  as  follows: 

Project  approved  January  31,  1800 $138,610.07 

Modification  approved  April  8,  1899 74, 320.  98 

Revision  of  estimate  approved  by  the  Chief  of  Engineers  Novem- 
ber 17,  1900 129,651.99 

A  consolidation  of  the  projects  for  the  enlargement  at  the  head  of 
the  canal  and  the  improvement  of  the  Indiana  chute  was  authorized 
by  the  Chief  of  Engineers  June  28,  1897,  and  since  that  date  funds 
have  been  provided  for  work  at  both  localities  under  one  title  of 
appropriation. 

Work  under  that  part  of  the  project  relating  to  the  Indiana  chute 
having  l)een  completed,  a  Board  of  Engineer  officers  was  assembled  to 
determine,  as  anticipated  in  the  project  of  1800,  what  further  work 
was  essential  to  provide  the  requisite  depth  necessary  to  facilitate  the 
passage  of  traffic  through  this  channel.  The  report  of  the  Board  was 
submitted  December  16, 1901,  and  approved  by  the  Chief  of  Engineers 
December  30,  1901.  The  items  of  additional  work  found  to  be  neces- 
sary to  produce  the  desired  result  and  the  estimated  cost  thereof  are 
as  follows: 

Submergeil  dam  at  Whirlpool  Point  (large  stone),  2.500  cubic  yards, 

at  $a $7,500 

Raising  movable  dam  north  of  canal  wall 2,500 

Removing  old  dam  and  building  movable  dam,  1,000  feet,  at  $75 75,000 

lA>ngitudinal  contracting  dikes  (concrete).  22,.^)  cubic  yards,  at  $12..  267,600 

Submerged  dams  below  bridge  (concrete),  3,000  cubic  yards,  at  $20 60.0(X) 

Rock  excavation.  3,200  cubic  yards,  at  $3.50 11,200 

Contingencies.  10  per  cent 42,380 

Total 466,180 

For  this  latter  work  the  Board  prescribed  the  order  in  which,  it 
should  he  done,  and  stated  that  it  was  possible  that  a  part  of  the  work 
might  become  unnecessary  if  certain  results  were  produced  by  the 
submerged  dam  at  Whirlpool  Point,  and  in  that  event  about  $125,000 
would  probably  be  saved  from  the  estimated  cost. 

The  estimate  for  this  additional  work  on  the  Indiana  chute  does 
not  affect  the  former  estimate  for  work  to  be  done  at  the  head  of  the 
canal,  except  in  so  far  as  it  provides  $2,5(X)  for  increasing  the  height 
of  the  movable  dam  north  of  canal  wall.  This  item  has  been  revised 
and  the  reconstruction  of  that  section  of  dam  with  a  crest  elevation 
of  +12.7  feet,  upper  canal  ^ujge  (415.704  feet  above  sea  level),  pro- 
vided for  from  the  appronriation  of  $271,000  made  bv  act  of  March 
2,  1907,  and  $240,000  of  tne  said  appropriation  will  be  used  for  the 
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construction  of  500  feet  of  Boule  dam  in  Middle  chute,  648  feet  of 
Chanoine  dam  in  Indiana  chute,  and  about  600  linear  feet  of  con- 
crete dam  between  Indiana  chute  and  the  north  bank  of  the  river. 
These  sections  of  dam  constitute  additions  to  the  former  projects 
and  are  to  have  their  crests  at  elevation  +9  feet,  upper  canal^uge 
(412.004  feet  above  sea  level).  This  height  is  such  as  will  a£&rd  a 
minimum  depth  of  9  feet  upstream  to  Madison,  Ind.,  and  a  minimum 
depth  of  6  feet  on  the  lower  miter  sill  at  Lock  No.  1,  KentucW  River. 
Following  is  a  brief  synopsis  of  expenditures  under  the  allotments 
and  projects  summarizea  above: 

Expended  from  allotments.  1881,  to  January  31,  1890 $116,049.80 

Expended  under  projec^t  of  1883,  for  enlargement  of  head  of  canal, 

to  Januarj'  31,  1890 347,380.68 

Reserved,  Office  Chief  of  Engineers.  United  States  Army 1,874.20 

Expended  under  project  for  enlarging  canal  basin  at  locks 133,000. 00 

Expended  under  revised  project  of  .January  31.  1890.  to  June  30, 
1897: 

On  enlargement  at  head  of  canal $298,856.35 

On  Indiana  chute  channel 103,602.81 

402, 469. 16 

Expended  under  appropriations  for  enlargement  at  head  of  canal 
and  Indiana  chute.  In  accordance  with  project  of  January  31, 

1890,  to  March  31,  1809 208,659.75 

Expended  under  appropriations  for  enlargement  at  head  of  canal 
and  Indiana  chute,  in  accordance  with  the  modified  project  of 
March  31,  1899  (approved  April  8,  1899),  to  June  30,  1907,  not 
including  outstanding  liabilities 424,592.18 

Total 1,634,015.77 

The  results  derived  from  the  expenditures  to  date  for  those  por- 
tions of  the  work  completed  have  been  of  marked  advantage  to  traffic 
and  greatly  facilitate  its  movement.  The  enlargement  of  the  basin 
immediately  above  the  new  locks  was  completed  in  1893  and  increased 
the  width  of  the  canal  at  that  locality  from  90  feet  to  215  feet  through- 
out a  distance  of  800  feet.  At  the  head  of  the  canal  the  work  of 
enlargement  has  been  entirely  completed  from  a  point  725  feet  below 
the  Fourteenth  Street  Railroad  Bridge  to  a  point  2,800  feet  above  that 
bridge.  Beyond  this  point,  in  the  basin  east  of  the  north  canal  wall, 
the  excavation  to  graae  within  the  prescribed  limits  is  about  97  per 
cent  completed,  a  dear  width  of  415  feet  excavated  to  grade  being  at 
this  date  available. 

In  the  Indiana  chute  above  Fourteenth  Street  Bridge  the  channel 
width  has  been  increased  from  200  feet  to  400  feet,  and  all  rock  within 
these  limits  excavated  to  the  grades  prescribed  in  the  project.  At 
Wave  rock  and  Willow  Point  all  excavation  and  the  dikes  have  been 
completed.  The  depth  of  water  over  Wave  rock  and  Willow  Point 
approximates  very  closely  the  depth  anticipated — i.  e.,  8  feet,  when 
there  are  8  feet  on  the  upper  canal  gauge.  But  the  depth  on  the 
upper  portion  of  the  chute  is  still  unsatistactory ;  hence  the  necessity 
for  the  additional  work  recommended  in  the  Board's  report  of  Decem- 
ber 16,  1901,  and  approved  by  the  Chief  of  Engineers  December  80, 
1901.  The  additional  work  includes  structures  designed  so  as  to 
produce  the  desired  depth  of  8  feet  by  forcing  a  sufficient  volume  of 
water  into  that  part  of  the  chute  above  the  Fourteenth  Street  Bridge 
and  controlling  its  flow  therein.  The  chute  can  now  be  navigated 
with  ease  by  heavy-draft  coal  boats  at  stages  of  11.5  or  more,  upper 
canal  gauge,  but  as  coal  barges  reach  I^ouisville  on  an  8-foot  stage  and 
coal  boats  on  a  9i-foot  stage,  the  necessity  becomes  apparent  for  pro- 
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viding  sufficient  depth  in  the  open-river  channel  in  order  to  facilitate 
the  passage  of  commerce  without  the  heavy,  unavoidable  incidental 
expense  due  to  breaking,  rearranging,  and  passage  of  tows  through 
the  canal  locks,  and,  not  infrequently,  the  loss  of  opportunity  to  con- 
tinue without  interruption  the  journey  on  the  stage  of  water  prevail- 
ing on  arrival  of  the  tow  at  this  place,  the  stage  in  many  instances 
being  of  such  short  duration  as  to  pass  before  the  tows  can  be  passed 
through  the  canal,  reassembled,  and  regain  the  crest  of  the  wave. 

The  following  statement  shows  the  remaining  items  of  approved 
projects  for  which  no  appropriations  have  been  made: 

2,500  cubic  yards,  submerj;ed  dam  at  Whirlix)ol  Point $7, 500.  00 

22,300  cubic  yards,  longitudinal  contracting  dilies 207,600.00 

;i.O(K)  cubic  yards,  submerged  dams  below  railroad  bridge 00,000.  00 

0,200  cubic  yards,  rock  excavation,  Indiana  chute 11,200.  00 

Contingencies 34,030.00 

Total ^ 380,930.00 

In  the  statement  of  last  year's  report  the  **  amount  (estimated) 
required  for  completion  of  existing  project  "  was  given  as  $472,215.09, 
made  up  as  follows: 

Balance  of  estimate  approved  Noveml>er  IT.  UKX) $81,035.09 

Balance  of  cost  of  work  recommendetl  in  Board's  rei)ort  of  Dec^ember 

10,  11K)1,  approved  December  30,  1901 301.180.00 

Total 472,  215.  99 

Tbe  act  of  March  2,  1!K)7,  addetl  new  woriv,  not  included  in  either 

of  the  above  items,  amounting  to 271,000.00 

Thus  making  a  total  of 743, 215. 99 

From  which  there  must  be  deducteil  amounts  appropriated  by  the  act 
of  Mar<*h  2.  1007,  as  follows: 

For  raising  the  dam $271,000 

For  removal  of  rock 43,000 

314, 000. 00 

Leaving  a  balance  of 429, 215. 99 

as  the  '*  amount    (estimated)    required  for  completion  of  existing 

project "  at  the  close  of  the  past  fiscal  year,  which  amount  is  more 

than  ample  for  the  remaining  items  of  work  under  existing  projects. 

But  the  Ohio  River  Board  has  recommended  that  these  remaining 

items  of  work  be  not  done,  as  the  work  recommended  bv  that  Boara 

will  render  such  items  of  work  unnecessary.     Therefore,  it  is  not 

deemed  advisable  to  make  any  modification  of  present  estimates  for 

completion  of  project  until  Congress  has  indicated  which  of  the  plans 

is  to  l)e  pursued. 

July  1.  IIKM),  balance  unex|)ended o  $64,989. 42 

Octol)er  17,  IIKHJ,  from  transfer  of  proiHTty 350.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 314,000.00 

0*70    ^lAQ    Af^ 

June  30,  1007,  amount  exi)ended  during  fiscal  year,  for  works  of        ' 
Improvement 30, 820. 33 

July  1,  1007.  balam^e  unexpende<l 348,483.09 

July  1,  1007.  outstanding  liabilities 3,409.87 

July  1.  1007,  balance  available 345,  Oia  22 

July  1,  1007.  amount  covered  by  uncompleted  contrnctfl 53,850.47 

Amount  (estimated)  require<l  for  completion  of  existlnjr  project 420,215.99 

(See  Appendix  Til.) 

^~^^^  -         —  -     — ^^— — ^^— —      ■^^"^^^— ^^-— ^^—         ■ 

o  Erroneously  given  In  the  report  for  UKX5  as  $04,949.42. 
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2.  Operating  and  care  of  Louis  mile  and  Portland  Canal. — This 
canal  was  constructed  by  a  private  corporation,  acting  under  a 
charter  granted  by  the  Kentucky  legislature  in  1825  and  subsequent 
acts  of  the  same  bodv  extending  the  time  for  completion  and  increas- 
ing the  capital  stock.  It  was  completed  and  the  first  boat  passed 
through  it  December  22,  1830.  At  that  time  there  were  three  com- 
bined lift  locks,  each  with  a  lift  of  about  8§  feet,  a  width  of  50  feet, 
and  length  of  200  feet.  The  width  of  the  canal  proper  was  from  64 
to  68  feet  at  normal  stages,  with  a  depth  of  nearly  3  feet  at  extreme 
low  stages  of  the  river.  There  was  no  dam  at  the  head  of  the  canal. 
The  United  States  became  a  stockholder  in  the  corporation  in  1826, 
and  gradually  increased  its  holdings  until  all  of  the  outstanding  stock 
and  bonds  passed  into  its  possession. 

In  1860  an  enlargement  and  extension  of  the  canal  which  included 
new  locks  was  begun  under  the  corporate  management,  and  resulted 
in  the  width  of  the  canal  being  increased  to  90  feet,  with  three  basins, 
or  passing  places,  and  the  construction  of  two  new  combined  lift  locks 
with  a  total  lift  of  about  26  feet.  Each  of  the  chambers  of  the  new 
locks  has  a  width  of  80  feet  and  an  available  length  of  350  feet.  The 
new  locks  were  opened  to  navigation  February  6,  1872. 

The  United  States  assumed  charge  of  the  work  of  enlargement  of 
the  canal  and  construction  of  a  dam  at  the  head  of  the  canal  subse- 
quent to  the  allotment  of  funds  for  that  purpose  in  1868,  but  the 
operation  of  the  canal  and  collection  of  tolls  remained  under  control 
of  the  corporate  management  until  June  11,  1874,  upon  which  date 
the  entire  control  of  the  canal  was  assumed  by  the  United  States,  pur- 
suant to  the  act  of  Congress  of  May  11, 1874,  which  provided  that  the 
canal  should  be  held  "  tree  of  all  tolls  and  charges,  except  such  as  are 
necessary  to  pay  the  current  exnenses  of  said  canal  and  keep  the  same 
in  repair."  Tolls  w^ere  entirely  abolished  after  midnight,  July  1, 
1880,  and  since  that  date  the  expenses  of  operation  and  maintenance 
of  the  canal  have  been  borne  directlv  bv  Treasurv  funds  made  avail- 
able  by  the  act  of  March  3,  1881,  and  the  indefinite  appropriation  for 
"  Oi:)erating  and  care  of  canals  and  other  works  of  navigation,"  act  of 
July  5,  1884. 

The  general  project  for  operation  and  care  of  the  canal  by  expendi- 
tures under  allotments  from  the  act  of  July  5,  1884,  contemplates  the 
operation  of  the  canal  locks,  the  operation  of  the  dredging  plant  to 
keep  the  canal  clear  of  deposit  brought  into  it  by  high  water,  and  the 
repair  of  existing  structures,  so  as  to  maintain  the  whole  system  in 
good  serviceable  condition.  The  funds  are  provided  under  estimates 
submitted  annually  at  the  beginning  of  each  fiscal  year  and  allotments 
therefor  from  the  act  of  July  5,  1884. 

The  approved  project,  estimate,  and  allotment  for  the  fiscal  year 
1007,  in  addition  to  the  provisions  for  ordinary  current  repairs,  sup- 
plies, miscellaneous  work  of  maintenance,  operation  of  locks  and 
dredging  plant,  included  items  for  completing  new  combined  dredge 
and  derrick  boat,  new^  machinery  for  dredge  Wahash^  and  completion 
of  south  canal  wall.  The  estimate  for  the  year  amounted  to  $129,- 
983.46,  and  was  made  available  July  13,  1906. 

In  reporting  the  total  of  expenditures  made  in  connection  with  this 
work  it  seems  best,  for  the  purpose  of  clearness  in  showing  the  general 
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application,  to  subdivide  the  total  to  date  into  amounts  for  each 
period  indicated,  as  follows  : 

From  aUotnients  niul  appropriations,  September,  1808.  to  Jnne  30, 
1882,  for  coujpletion  of  new  lookH,  enlargement  of  canal,  and  for 
cross  dam  at  head  of  canal,  payment  of  l>onds,  etc $1,463,200.00 

From  tolls  colle<'ted  by  I'nlted  States,  June  11,  1874,  to  midnight 

July  1,  1880,  for  operation  and  maintenance 417,000.38 

From  allotments  from  a<'t  of  March  3,  18S1.  for  oiwration  and 
maintenance 214,002.01 

From  allotments  from  act  of  July  5,  1884,  for  operation  and 
maintenance 1,U40,254.  73 

Total- 4, 034, 587. 02 

The  canal  is  available  to  commerce  at  all  stages  of  the  river  less 
than  12.7  feet,  iippner  canal  gauge,  and  affords  free  navigation  around 
the  falls  of  the  Ohio  River  at  stages  of  water  when  the  passage  there- 
over can  not  be  made  by  the  open-river  cliannel. 

The  zero  of  the  upper  gauge  corresponds  to  reference  35  and  the 
bottom  of  the  canal  at  its  head  to  reierence  34,  canal  datum.  The 
lowest  recorded  reading  of  the  upper  gauge  is  1.7  feet;  the  highest 
reading  on  the  same  gauge  is  40.7  feet. 

Under  the  regulations  prescribed  by  the  Secretary  of  War  for  the 
use,  administration,  and  navigation  oi  this  canal  the  maximum  draft 
of  vessels  that  can  l)e  passed  through  the  canal  is  limited  to  the  depth 
of  water  above  zero  oi  the  gauge  at  the  time  the  boat  enters  the  canaL 

References  to  more  extended  information  concerning  original  con- 
dition, purchase,  and  progress  of  the  improvement  oi  this  canal  are 
given  on  page  491,  AnnuaiReport  of  the  Chief  of  Engineers  for  1901. 

For  a  comparative  statement  of  commerce,  see  the  report  on  this 
w^ork  by  district  officer. 

During  the  fiscal  year  ending  June  30,  1907,  5,342  boats,  barges, 
and  small  craft  passed  through  the  canal,  carrying  l,079,534i  tons 
freight.  During  the  same  jM^riod  1,545  l)oats,  barges,  and  small  craft 
passed  over  the  falls  via  the  open-river  channel,  carrying  453,792  tons 
of  freight,  thus  making  the  aggregate  that  pass(»d  I^uisville  via  both 
routes  r),887  boats,  barges,  and  small  craft,  and  1,533,320^  tons  of 
freight. 

(See  Appendix  112.) 

J.  M'ahash  Iihrt\  Indiana  and  Illinoh, — At  the  time  the  United 
States  l)egan  the  work  of  improving  this  river  it  was  badly  obstructed 
by  bai*s,  accumulations  of  snags,  rocky  reefs,  and  numei*ous  secr 
ondary  channels  or  cut-offs,  which  lessened  the  flow  of  water  through 
the  niain  channel.  Navigation  was  impracticable  except  at  hijrii 
stages  of  water.  A  lock  and  dam  has  l>een  built  at  (Jrand  Rap^Ls 
by  the  Wabash  Navipition  Company  and  a  few  improvements  made 
at  ()tlH»r  places,  also  by  private  enlerpris(%  but  as  none  of  them  was  of 
a  substantial  character  they  rapidly  deteriorateil  and  became  useless. 


The  first  appropriation  for  work  under  this  project  was  made  by  Con- 
gress June  10,  1872.  Tliis  project  proposc»cl  the  improvement  of  the 
river  from  its  numth  to  Lafayette,  Ind..  by  six»cial  works  at  12  desig- 
nated localities,  the  constructi(m  of  a  new  lock  and  dam  at  Grand 
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Rapids,  and  the  general  work  of  snagging  and  dredging.  The  esti- 
mated cost  of  the  work  proposed  amounted  to  $312,672.62.  Work 
at  various  places  other  than  those  mentioned  in  the  project  has  been 
added  from  time  to  time,  but  no  general  revision  of  the  original  esti- 
mate has  been  made. 

The  river  and  harbor  act  of  March  3,  1881,  made  separate  appro- 
priations for  work  above  Vincennes  and  for  work  below.  Vincennes, 
thus  dividing  the  original  project,  and  subsequent  to  that  date  funds 
have  been  provided  separately  for  each  section. 

From  the  commencement  of  the  work,  in  1872,  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  $324,845.44.  Those  for  work  since  that  date  are  given 
imder  their  respective  headings,  as  follows : 

(a)  Below  Vincennes, — SuDsequent  to  1881  work  was  continued 
under  the  original  project,  but  the  estimates  were  modified  from  time 
to  time  as  necessity  therefor  arose,  as  in  the  cases  of  the  dam  for  clos- 
ing the  New  Harmony  Cut-oflP,  the  lock  and  dam  at  Grand  Rapids,  etc. 
Levee  work  at  Grayville,  111.,. was  added  in  1887,  and  completed,  as 
proposed,  at  a  cost  of  $25,000.  In  1898  a  plan  and  estimate,  amount- 
Hig  to  $50,000,  for  additional  work  at  New  Harmony  was  approved, 
but  at  the  same  time  it  was  urged  that  if  the  impi^ovement  of  the 
river  was  to  be  continued  the  old  project  should  be  abrogated,  a  com- 
prehensive survey  of  the  river  made,  and  a  new  project  formulated, 
based  upon  data  furnished  by  the  survey  and  of  sufficient  scope  to 
meet  existing  needs  of  commerce.  The  survey  was  authorized  and 
funds  therefor  provided  by  the  river  and  harbor  act  of  June  13,  1902. 
The  report  on  the  survey,  proposed  plan  for  improvement,  estimate 
of  cost,  and  action  taken  in  connection  therewith  may  be  found  on 
page  2729,  Annual  Report  of  the  Chief  of  Engineers  lor  1904.  The 
aggregate  of  the  items  of  the  original  estimate  applicable  to  this  part 
of  the  river  and  of  the  several  subsequent  estimates  constituting  the 
estimate  of  cost  of  existing  project  adopted  by  Congress  is  $755,000. 

The  expenditures  to  March  31,  1881,  amounted  to  $317,845.44,  in 
addition  to  the  $7,000  paid  to  extinguish  the  franchise  of  the  Wabash 
Navigation  Company  and  acquire  their  property,  those  for  the  levee 
work  at  Grayville  from  1887  to  1892,  $25,000,  and  those  for  other 
work  since  1881  on  this  part  of  the  river,  $365,111.76,  or  an  aggregate 
of  $714,957.20  for  work  below  Vincennes  to  June  30,  1907. 

Previous  to  1885  a  fairly  good  channel  for  boats  having  a  draft  not 
exceeding  2J  to  3  feet  was  maintained,  but  as  the  river  and  harbor  act 
of  July  5,  1884,  made  specific  appropriation  for  a  lock  and  dam  at 
Grand  Rapids,  near  Mount  Carmel,  111.,  the  suspension  of  operations 
elsewhere  became  necessary,  in  view  of  the  fact  that  the  funds  avail- 
able since  that  date  were  not  sufficient  to  complete  the  lock  and  dam, 
and  at  the  same  time  maintain  the  former  works  for  bank  protection, 
and  to  concentrate  the  water  flow  and  clear  the  channel  of  obstruc- 
tions. Consequently  the  work  formerly  done  deteriorated  rapidly, 
the  structures  being  destroyed  by  ice  and  high  water  or  rendered 
useless  by  the  water  cutting  its  way  around  them.  The  channels, 
cut  through  rock  reefs  and  shoal  places,  became  choked  with  snags, 
stumps,  and  bowlders,  thus  leaving  the  river  without  any  permanent 
improvement  excepting  that  resulting  from  the  lock  and  dam  at 
Grand  Rapids.  Through  navigation  at  low  water  is  impracticable, 
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I'mkh-  iliMu  i!iL^  I'll  iiH-lii-  .':iii  j.:i->  fnun  Moiini  C^imiol  to  Vincennes 
<  :i  i*iv«'i- «li-i:ihi  I- I'f  .iIhiim  :'•  I  inil»-)  :it  all  >t:i«ri»s,  hiit  ran  n^ai'li  MouiU 
Criiiiifl.  :•■_'. 7  mil'--  fVufii  il.*-  innitili  «if  tin'  rivrr,  only  Av|u»n  tho  »»!iu«'i* 
'A\  tin*  l<n*|<  iJ':nU  7."»  t'fi'l  til*  innrt'. 

(  '<»MlMn!i'i;||    -Irill-lH-   will   In-    fiHIIiil   Jn  tlu*  IVJ^OPt    f<»r  OlKTZlt  lllif  ainl 

r:iri'  lit*  ItH-k  Mini  <l;iiii  jii  tiininl  K:i)ii«U.  Wahasli  Kivi*r  <  Vnivntlix 
III..  -   I  I  - 

Ilrfiii-ini-  In  iimii'  .■\i«'ni|.'<l   iiifurinatinii  aiv  ^iv«»ii    dn    i):i<n'  VM, 

AllMlij]    K«|»r.H    n!'  I  in-   (    hi'   r  nt"    j'l  JirJ  lICMT-,    llMH. 

'{"In-  ^^«llk  ii'iii:iiiii!  L'  !•»  I»«'  «lniir  iiinI«T  lilt'  projorts  anil  o<^timato> 
-<»  f'.ir  ;i  j»|-iii\«'«l  i-  liiiit  mI"  ilu-lni;  ilir  •■lit -*tll' al  Nrw  Ilariuonv.  Imi. 

'11 liiii.ii*']   ••»-!   if  I  III-  UMik   lia-»  lirc'ii  S."»0.0<H>,   JMit    i>   lulw,  for 

r«:i-nii-  -;  iii-l  ii,  iIm-  iij.uri  «»t"  ilir  «li-iriri  Dllirrr,  ii)('i*(>a>o<|  to  s7r),(HXl 
iSi«'   \ni:ii;il  IJi'|M.ii  mI"  ilt«' Cliirl' «)f  l'ji;rin«vis  fur  IMKS,  p.  1I»7!K) 

li  !-  imi  !"  Iii\.  -I  ilirii  i!:f  iiiiprnvi'iiM'iii  hii^  IkuI  any  iiilliu'iKv  iiikhi 
IVi-iL'iil    r-il»-. 
.Fiil.\    I     ]'.»»''.  l':i!.i'M  I-  Miii\|ii'ni!i'il  .__..__ .*4i  S* 

Jul .    I .    '*«"7.  !•;'  ■  ■■  ■  1*  ii!n-\i'«"iiiU'-l        .   .  _      ..    . - .  __  .  4'2.  Sil 

.liil\    1.    r. "'7.  <'ii>-!.iii<l:Mi:  li.il'il!ii«'s  . .. _  ■»"!  7.*! 
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Ai ml    1 1- 1  :....ir.i|  I   iii|ii.r«i|  ini*  iiiiii|ilrtiiiii  i.f  i'\is!inir  jinij»»ri 7."i.iN^i.ui 

(A)  .jA"-  I  //>''i>..'s.  At  til*' t  iiiii' ilii>  MM'iinii  of  i1k«  rivor  lK.vaiiK* 
I  he  ol)jii!  .if  -i|.:ir;ih'  ;i  j  ijirupi-ini  inii>  liirn*  ha<I  Ikvu  no  iwision  of 
ihr  «■  liiii.ih-  in  liir  «»iiiriii:il  judJimI  for  tin*  impmvcmnit  of  the  river 
IroMi  ii  iMuiiili  !()  L:i  favriii'.  I'mlcr  iln»  jiiojcct  inatinvd  after  the 
:i|»j»ni|)i  ijiiinii  li:i.|  hcrii  m:ii|i'  i-JT  AiiiMial  Koport  of  tho  CMiiof  of 
MMirlii'''i-  for  l^^l.  p.  L''»<»I).  ai]«l  >nl).-('(]u<'iit  niodiHcatioiis,  ilie  esti- 

IiiMlr-  1(1  .Jilli«'  ."•'•.    {'."•7.  :iliiount»'<I  lo  Si'.^.riOO. 

Tlir  i\j)»'lnlil  IIIN'^  nil  tin'  \\  ni'k  nf  r\i>lin«5  ])rojlH*t  to  •Jui|(»  ;i(.j.    1J)07, 

aiiiniiiiti'jj  lo  s*.!r>.*j.-|  l>7. 

'Ill*'  rmiiU  a\  ;iil;ilil<'  <liiiihL^  I  In-  pa-t  >ix(<*('n  yoar^  havo  not  l)Oon 
.-uliii-irii!  to  niMiiiiaiii  tin*  InrnnT  work-  for  I'haniiel  roctification  and 
!o  k«'<p  iln'  ri\('r  rlr;;i*  n\'  -MMirs,  haT-.  ami  >iinilar  ol>st ructions. 
|)iiriiii:  I  III'  iiiuK-  rrcciii  years  not  cnoii^rli  fuml.s  have  l)iH»n  available 
I'oi-  -ii:i!jL'iii.i!"  piiii»n-c-  al(»iM'.  Tlu'rf foii'  it  can  not  In*  sai<l  that  anv 
prriii:i Ill-Ill  iiiipi"u\i'iiirMt  of  ilii-  -rrlion  of  tlu*  river  has  Ikhmi  etfectetl 
or  ili:il  ii:i\  i/.'-aiioii  is  prarlii'aMi'.  cMM-pi  at  hi<rh  Ma«j:i's  of  water. 

The  only  coiiinicicial  >iati>tirs  availaMo  are  those  rolh»<*teil  at  the 
lork  at  (Jrand  Kapids.  (See  Appendix  I  I  -4.)  lieferenees  to  more 
exieiMleij  ill  format  ion  may  lu'  loiiml  in  the  Annual  Keport  of  the 
Cliief  of  Mnirin<'er<  for  liH)!,  pap»  [\Kk 

It  is  not  helieved  that  the  improvement  has  had  any  etfcet  on 
frei'jfhl  I'ates. 

.Inly  1.  r.Hi»;,  Imlnnee  iine\'liomlO(l    v._   $201.58 

.Iimc  :;•).   I'.MiT.  MiiiMUiit  expeiKled  <liiriiii:  lisenl  year,  for  niaiiit»»nau<v  of 

iniproveineiit    . _.     ._ llS.  4ii 
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[Svr  Appendix  1   I  '».) 

./.   Ojft  inffm/  ami  ttnr  of  lor /,-  tDitl  ihtm  of  iirautl  /*V//>/V/\,  ^Vahash 
liirrr, — I'his  lock  and  dam  was  l)uiH  ^i'*»u\  fluids  derived  from  appro- 
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l)ri{Uions  for  improving  Wabash  River,  Indiana  and  Illinois,  and 
opemnl  to  navigation  in  November,  1893.  The  available  length  of 
the  lock  is  1^14  feet;  width,  52  feet;  depth  on  lower  miter  sill  at  low 
water,  3.5  feet ;  depth  on  up])er  miter  sill  at  normal  pool  stage,  5.08 
•feet.  xVt  such  stage  the  pool  above  the  lock  affords  slack-water  navi- 
gation about  12  miles,  and  the  maximum  draft  that  can  be  carried 
is  about  2  feet.  Conditions  beyond  the  pool  are  mentioned  in  the 
report  for  improving  Wabash  River,  Indiana  and  Illinois. 

The  expenses  of  operatini^:  the  lock  were  paid  from  the  appropria- 
tions for  improvement  of  the  river  until  March  1,  1807,  since  which 
date  they  have  been  paid  from  annual  allotments  from  the  indefinite 
appropriation  for  ''  Operating  and  care  of  canals  and  other  works 
of  navigation,"  act  of  July  5,  1884. 

The  lirst  and  subsequent  annual  projects  proposed  the  operation 
of  the  lock  and  the  maintenance  of  it  and  the  appurtenant  struc- 
tures in  good  serviceable  condition.  The  expenditures  under  these 
projects  to  June  80,  11)07,  amounted  to  $31,310.40. 

The  jiroject  for  the  fiscal  year  1007  provided  for  the  operation  of 
the  lock,  completion  of  crib  below  abutment  of  dam,  repairs  to  dam, 
fences,  etc.,  at  an  estimated  cost  of  $3,500,  which  amount  was  made 
available  by  allotment  July  10,  lOOC.  The  amount  expended  during 
the  fiscal  year  ending  June  30,  1007,  not  including  outstanding  lia- 
bilities, is  $2,021.11. 

Diu-ing  the  past  fiscal  year  1,880  boats,  barges,  etc.,  and  0,000} 
tons  of  freight  passed  the  lock. 

A  comparative  statement  of  traffic  and  commerce  passing  this  lock 
during  the  past  ten  years  will  be  found  in  the  report  on  this  work  by 
the  district  officer. 

(See  Appendix  114.) 

J.  White  Iiirer^  Indiana. — Originally  this  tributary  to  Wabash 
River  was  badly  obstructed  by  rocky  reefs,  remains  of  old  struc- 
tures, and  a  very  great  number  of  Miags.  It  could  be  navigated  only 
at  high  stages  of  water. 

The  original  project  is  based  upon  the  report  of  "'  examination  of 
While  River  and  its  forks  in  Indiana,"  submitted  December  31,  1878. 
The  first  appropriation  for  the  improvement  was  made  in  the  act  of 
March  3,  1870.  In  this  act  the  work  of  improvement  was  limited 
to  *'  White  River,  Indiana,  from  Wabash  River  to  Portersville,  and 
to  the  falls  on  the  West  Fork,  according  to  Report  of  the  Chief  of 
Engineers,  without  constructing  locks  and  dams."  A  minimum 
depth  of  2  feet  at  low  water  was  sought.  In  1880  the  estimate  was 
reduced.  The  river  and  harbor  act  of  August  18,  1804,  ])rovided  for 
a  resurvey  of  the  river. 

Snl)ject  to  the  modifications  mentioned,  the  original  project  con- 
stitutes the  existing  project  of  this  date.  The  estimate  of  cost  is 
$120,000.  The  amount  expended  to  June  30,  1007,  not  including 
outstanding  liabilities,  is  $110,200.18.  As  a  result  of  these  expendi- 
tures the  lower  13  miles  of  the  river  is  navigable  all  the  year  for 
boats  having  a  draft  not  exceeding  3  feet.  Above  this,  to  the  junc- 
tion of  tlie  two  forks,  boats  drawing  18  inches  can  navigate  for 
about  six  months  of  the  year.  Low-water  navigation  on  the  forks 
is  im])racti('able  even  for  the  smallest  boats.  This  information  is 
derived    from   the   report  on  the  resurvey   made  in   1895-96,  since 
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which  date  operations  have  been  suspended,  the  funds  available  not 
being  sufficient  for  either  work  of  improvement  or  maintenance  of 
former  structures  for  controlling  the  flow  of  water  and  bank  pro- 
tection or  to  keep  the  channel  clear  of  snags. 

No  statistics  as  to  the  volume  or  character  of  commerce  moved  on 
this  river  during  the  past  year  are  available. 

The  report  upon  the  resurvey  of  the  river  (Annual  Report  of  the 
Chief  of  Engineers  for  1897,  p.  2483)  contains  data  concerning  the 
volume  and  character  of  commerce  that  would  be  benefited  by  or 
involved  in  the  further  improvement  of  the  river.  This  report  also 
contains  estimates  of  cost  of  improvement  under  alternative  plans 
and  a  recommendation  that  "  the  further  improvement  of  the  White 
River  should  be  postponed  until  the  improvement  of  the  Wabash  has 
been  such  as  to  afford  an  outlet  for  any  traffic  which  may  then  be 
developed  on  WHiite  River." 

References  to  more  extended  information  concerning  this  river 
may  be  found  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  497. 

July  1,  lOOG,  balance  unexpended _ $703.82 

July  1,  1907,  balance  unexpended 703. 82 

(See  Appendix  115.) 

6.  Green  Rivei\  above  the  mouth  of  Big  Barren  River^  Kentucky, — 
Originally  this  part  of  Green  River  was  much  obstructed  by  snags, 
large  bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  River, 
afforded  slack  water  for  about  18  miles  above  the  confluence  of  Green 
and  Barren  rivers.  The  fall  in  that  part  of  the  river  above  slack 
water  and  below  Mammoth  Cave,  Ky.,  a  distance  of  about  29  miles, 
was  approximately  27  feet. 

The  original  project  is  that  submitted  under  date  of  August  11, 
1891  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891, 
p.  2481).  It  proposes  the  extension  of  slack-water  navigation  from 
the  upper  limits  of  pool  No.  4  to  Mammoth  Cave  by  the  construction 
of  two  locks  and  dams  at  an  estimated  cost  of  $361,346.40  for  both. 
No  revision  of  the  project  and  estimate  has  been  made  except  as  pro- 
vided by  the  river  and  harbor  act  of  March  3,  1905,  for  work  of 
snagging  and  clearing  banks  of  Nolin  River,  which  will  be  affected  by 
slacK  water  from  Dam  No.  6,  Green  River,  for  which  $5,000  has  been 
appropriated. 

The  amount  expended  to  June  30,  1907,  exclusive  of  outstanding 
liabilities  on  that  date,  is  $365,093.03. 

As  a  result  of  these  expenditures  Locks  and  Dams  Nos.  5  and  6 
liave  l)een  completed  and  opened  to  navigation,  thus  extending  slack 
water  to  Mammoth  Cave,  Ky.,  and  through  a  part  of  the  rich  min- 
eral district  bordering  the  river  which  previously  had  no  conveniently 
accessible  transportation  route. 

Commercial  statistias  are  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Green  and  Barren  rivers,  Kentucky  (Appen- 
dix 117). 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  F^ngineers  for  1904,  page  498. 

Keport  of  examination  of  the  river  from  Lock  No.  6  to  Munford- 
ville  may  be  found  in  House  Document  No.  377,  Fifty-ninth  Con- 
gress, fijret  session. 
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Sufficient  data  are  not  available  upon  which  to  determine  the  effect 
of  the  improvement  on  freight  rates,  if  any. 

July  1,  1906,  balance  unexpended $9,037.74 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement      8, 457. 57 

July  1,  1907,  balance  unexpended 580.17 

July  1,  1907,  outstanding  liabilities 94.74 

July  1.  1907,  balance  available 485.43 

(See  Appendix  116.) 

7.  Operating  and  care  of  locks  and  dams  on  Green  and  Barren 
rivers^  Kentucky, — The  original  system  of  slack-water  navigation  on 
these  rivers,  including  4  locks  in  Green  River  and  1  lock  in  Barren 
River,  with  a  total  length  of  pools  of  approximately  200  miles,  was 
completed  by  the  State  of  Kentucky  in  1841.  The  State  retained  con- 
trol and  management  of  the  system  until  1868,  when  it  was  leased  to 
the  Green  and  Barren  River  ]N  avigation  Company  for  a  term  of  thirty 
years.  The  act  of  the  Kentucky  legislature,  approved  February  20, 
1886,  ceded  the  entire  system  to  the  United  States  upon  condition 
that  the  unexpired  portion  of  the  lease  to  the  Navigation  Company  be 
purchased  by  the  United  States.  The  river  and  harbor  act  of  August 
11,  1888,  appropriated  $135,000  "  for  the  purchase  of  the  improve- 
ments known  as  the  Green  and  Barren  River  improvements.'  The 
deed  from  the  Green  and  Barren  River  Navigation  Company  relin- 
quishing all  their  rights,  privileges,  etc.,  having  been  duly  approved 
by  the  Attorney-General  .of  the  United  States,  and  the  purchase 
money  paid  to  said  company,  the  Government  assumed  control  of  the 
river,  the  improvements  therein,  and  the  property  formerly  owned  by 
the  State,  December  11, 1888. 

The  condition  of  the  improvements  and  of  the  rivers  at  that  date 
was  as  follows:  Lock  and  Dam  No.  1,  Green  River,  required  many 
repairs.  The  walls  of  Lock  No.  2  were  cracked  and  in  bad  condition 
generally,  the  land  wall  especially  so,  it  being  held  in  position  by 
anchorage  to  cribs  filled  with  stone ;  the  river  wall  had  yielded  out- 
ward. Lock  No.  3,  Green  River,  was  broken  entirely,  the  river  wall 
having  yielded  outward  and  fallen  into  the  river.  Lock  and  Dam  No. 
4,  Green  River,  was  in  fairly  good  condition,  with  the  exception  of 
needed  repairs  to  the  quoins  andgates.  The  walls  of  Lock  No.  1,  Bar- 
ren River,  were  so  badly  cracked  that  a  part  of  one  of  them,  the  land 
wall,  leaned  toward  the  lock  chamber  about  6  inches  and  was  liable  to 
fall  at  any  time.  The  entrances  to  the  locks  were  obstructed  with 
deposit  and  the  pools  with  great  numbers  of  snags,  overhanging  trees, 
etc.;  the  appurtenant  structures  at  the  locks  and  the  lock-tenders' 
dwellings  were  in  bad  condition  and  inadequate.  No  snagging  or 
dredging  plant  was  available. 

Excepting  the  funds  for  rebuilding  Lock  No.  2,  Gr  wl 

were  provided  by  specific  appropriations,  the  fun      [      i 
of  former  structures,  the  operation  of  the  lo  la  maim 

the  system  in  good  navigable  condition  have  pro^  oy  am 

ments  from  the  indefinite  appropriation  for  '^  u  '      e 

canals  and  other  of  navigation,"  act  of  «J      ^  o,  ,  u 

estimates  submitted      in     Uv  at  t  nsL  V 

The  first  project  ri      d 
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aj)|)n)viMl  Jaiuiarv  K  1SSI>,  and  proI)o^^Hl  the  rt'st oration,  so  far  as  prac- 
tu'sihh*,  of  thr  fnriiMT  struHun»s  to  «r<MMl  sorvirosihle  condition,  the  oon- 
strnrtion  of  lu'w  oin»s  \vlirn»  nMiniivd,  tlie  onenition  of  the  locks  the 
ivmoval  of  .sMa;Lrs,  lan<Ulid(»s,  aiul  (h']M)sit  ironi  the  entrsmces  to  the 
locks,  o(r..antl  such  lias  Imm»ii  tho  «ri4M»nil  object  of  each  subsec]uent 
ainiual  esiiniatc  and  i)roj(><*t. 

Ill  addition  to  tlie  items  for  tlie  usual  work  of  operation  and  main- 
tenance, the  project  and  estimate  for  the  fiscal  year  1907  provided 
for  co!ni)letin^  the  construction  of  upiH»r  and  lower  shore  cribs  of 
concrete  at  Lock  No.  *2,  (im^n  Kiver;  n»eonstriiction  with  concrete  of 
almtnu'ut  and  ui>per  and  lower  shore  crilw  at  I-iockXo.  4,Cireen  River; 
<'on>truction  with  <'oncivte  of  lower  river  erib  at  Lock  Xo.  1,  Itarren 
liivcr,  and  various  repairs  of  less  important  nature  to  tlie  other  struc- 
tures and  float injr  plant.  The  estimate  for  the  fiscal  vear  amoinited 
to  i^7l>,iMM).:»S,  which  was  made  available  bv  allotment  tfuly  10,  1000. 

Ex|)en<lilures  diirin*::  the  fiscal  vear,  not  including  outstanding 
liahihlies  June  IMl  1!M)7,  amounted  to  $70,i>!>8.02. 

riie  a«r^re<rat(»  expen<litures  under  the  project  of  January  4,  1889, 
and  >ul»-e<juent  annual  i)rojects  to  June  TO,  1007,  is  $l,273,;Vl(>.(»l. 

The  re-ult  <»f  tlie><»  cxi»enditures  is  the  thorough  repair  of  the  sev- 
enil  locks  of  the  former  system  and  their  appurtenant  structures,  and 
the  rcsioration  of  thn)Ugli  navigation  in  tlie  pools  from  Ix>ck  Xo.  1, 
(liven  Kivcr,  to  Howling  (ire<'n,  Kv.,  on  Barren  River,  a  distance  of 
17:2  miles,  for  l)oats  not  exceeding  'V)  feet  in  width,  138  feet  in  length, 
and  draft  not  exceeding  r>  feet. 

At  extreme  low  wat(»r  in  the  oi)en  river  Ixdow  Ix)ck  No.  1,  Green 
liivt»r,  there  is  a  dej)th  of  only  1  foot  on  the  lower  miter  sill  of  that 
lock,  wiiicli  is  located  s  miles  alH)ve  the  mouth  of  the  river.  The  sys- 
tem now  includes  7  locks  an<l  dams,  I^)cks  Nos.  5  and  Cy^  Green  River, 
having  been  built  from  fumls  j)rovide<l  by  six»eific  appropriations. 

Following  is  a  synopsis  of  traffic  an<l  commerce  through  the  locks 
duriiiiT  the  Hscal  vear  1J>()7: 


<iRKGN   RlVKIl. 


Boats. 


4.907 


Freight 


I>M'k  N«>.  1 

lAtrk  Ni..  2 2,783 

L4Mk  N.i.:i i  2,4ft6 

i^K'k  No.  1 1  2,438 

I  /  M  •  k  N  o . :. 1 ,  436 

Ixx^k  No.  «•. 1,800 


HARRKN   RIVKR. 
IXM'k  N(..  1 


1,630 


Tbaa. 
872,915 
271,708 
206,497 
13£S» 
M;O09 
68.01 


4S.9BI 


A  comparative  statement  of  the  traffic  and  commerce  on  these  rivers 
will  Im'  found  in  the  report  on  this  work  by  the  district  officer. 

References  to  more  exten<led  infonnation  may  be  found  in  Annual 
Keport  of  the  Chief  of  Engineers  for  1904,  page  500. 

(See  Appendix  I  I  7.) 

<V.  Rou(/h  Rivcr^  Kentucky. — Originally  this  river  was  much  ob- 
structed l)y  snags,  sunken  logs,  stumps,  bowlders,  and  bars  in  the  bed 
of  the  stream,  and  by  overhanging  trees  on  its  banks.  Backwater 
from  Dam  No.  2,  Green  River,  affected  8  miles  of  the  river  above  its 
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confluence  with  Green  River.  The  width  of  the  river  varied  from 
about  100  to  200  feet,  and  the  movement  of  commerce  was  limited  to 
periods  of  high  water.  A  timber-crib  lock  and  dam  had  been  built 
on  the  river  aI)out  7  miles  above  Livermore,  Ky.,  by  the  Rough  Creek 
Navigation  and  Manufacturing  Company,  but  at  the  time  the  United 
States  undertook  the  improvement  of  the  river  the  structures  had 
been  abandoned  and  were  completely  in  ruins,  and  all  rights,  powers, 
and  privileges  granted  said  company  by  the  State  legislature  annulled. 

The  origmal  project  is  found  in  the  report  of  Maj.  James  C.  Post, 
Corps  of  Engineers,  dated  January  27,  1885,  page  1894,  Annual  Re- 
I)ort  of  the  Chief  of  Engineers  for  1885,  ana  was  adopted  by  Con- 
gress in  the  river  and  harbor  act  of  September  19,  1890,  and  has  for 
its  object  the  extension  of  slack-water  navigation  to  Hartford,  Ky., 
by  the  construction  of  a  lock  and  dam  and  clearing  the  stream  of 
sna^s,  overhanging  trees,  and  other  obstructions.  A  revision  of  the 
project,  so  far  as  it  relates  to  the  estimate,  dimensions  of  lock  and 
dam,  and  the  number  and  kind  of  other  structures  necessary  in  con- 
nection with  the  lock,  was  made  August  31,  1891.  A  further  modi- 
fication in  1895  substituted  concrete  for  stone  in  the  construction  of 
the  lock  and  provided  for  minor  changes  in  the  dimensions  previously 
proposed. 

The  existing  project  is  the  same  as  that  outlined  in  the  preceding 
paragraph,  the  revised  estimate  of  August  31,  1891,  amounting  to 
$105,55().05.  Expenditures  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  not  including  outstand- 
ing liabilities,  amounted  to  $105,393.21. 

The  lock,  dam,  and  appurtenant  structures  have  been  completed. 
The  lock  was  opened  to  navigation  December  12,  1896.  The  maxi- 
mum depth  that  can  be  carriedat  the  upper  end  of  the  pool  above  the 
lock  at  normal  pool  stage  is  about  4  feet ;  the  depth  on  the  upper  miter 
sill  at  such  stage  is  G.8  feet.  The  available  length  of  the  lock  is  123 
feet  and  available  width  27  feet.  At  low  water  the  head  of  navigation 
is  a  short  distance  above  Hartford,  Ky.,  or  about  29J  miles  above  the 
mouth  of  the  river  and  21^  miles  above  the  lock.  Beyond  this  navi- 
gation is  practicable  only  at  high  stages  of  the  river,  and  consists 
principally  of  rafts  and  rowboats. 

Conmiercial  statistics  are  given  in  the  report  for  operating  and  care 
of  lock  and  dam  on  Rough  River,  Kentucky  (Appendix  119). 

References  to  more  extended  information  may  Ix;  found  in  Annual 
Report  of  the  Chief  of  Engineers,  1904,  page  501. 

Sufficient  data  are  not  available  upon  which  to  determine  the  effect 
of  the  imi^rovenient  on  freight  rates,  if  any. 

Julj^  1,  19(K»,  balance  unexi>en(le(l $nOO.  71 

June  .HO,  11)07,  amount  extwnded  during  fiscal  year,  for  maintenance  of 
improvement 493.92 

July  1,  1907,  balance  unexpended IOC.  79 

July  1,  1907,  outstanding  liabilities 17.27 

July  1,  1907,  balance  available __      89.  52 

(See  Appendix  118.) 

,9.  Operating  and  care  of  lock  and  dam  on  Roxigh  River^  Ken- 
tucky,— This  lock  and  dam  w^as  built  with  funds  provided  in  appro- 
priations for  improving  Rough  River,  Kentuclgr,  and  openea  to 
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navigation  December  12,  1896.  The  lock  has  an  available  length  of 
123  feet,  width  of  27  feet,  and  depth  on  upper  miter  sill  at  normal 
pool  stage  of  6.8  feet.  At  such  stage  the  pool  above  the  lock  affords 
slack-water  navigation  21^  miles  to  a  short  distance  above  Hartford, 
Ky.,  for  boats  with  draft  not  exceeding  4  feet. 

The  expense  of  operating  the  lock  was  paid  from  the  appropriation 
for  improvement  until  June  30,  1897;  since  that  date  the  expenses  of 
operating,  care,  etc.,  have  been  borne  by  the  indefinite  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  act  of 
July  5, 1884,  the  funds  being  made  available  by  allotment  for  projects 
ana  estimates  submitted  annually  at  the  beginning  of  each  fiscal  year. 

The  project  for  the  fiscal  year  1907  proposed  to  operate  the  lock 
and  maintain  existing  structures  in  good  serviceable  condition  and 
keep  the  channel  clear  of  sna^,  etc.,  at  an  estimated  cost  of  $1,509.95, 
which  amount  was  made  available  by  allotment  July  12,  1906.  Ex- 
penditures during  the  year  amounted  to  $1,245.62. 

The  amount  expended  from  July  1,  1897,  to  June  30,  1907,  not 
including  outstanaing  liabilities,  is  $8,731.31. 

Traffic  through  the  lock  during  the  past  fiscal  year  included  855 
boats  of  various  kinds,  carrying  30,984  tons  of  freight.  A  compara- 
tive statement  of  traffic  and  commerce  on  this  river  during  the  past 
sixteen  years  will  be  found  in  the  report  on  this  work  by  the  district 
officer. 

(See  Appendix  119.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  LAKE  SUPERIOR. 

This  district  was  in  the  charge  of  Maj.  Chas.  L.  Potter,  Corps  of 
Engineers,  to  August  3,  1906,  and  in  the  charge  of  Maj.  Graham  D. 
Fitch,  Corps  of  Engineers,  since  that  date.  Division  engineer,  Lieut. 
Col.  W.  H.  Bixby,  Corps  of  Engineers. 

1,  Harbor  at  Grand  Marais^  Minn, — This  harbor  is  an  elliptical 
bay,  whose  major  axis  is  about  one-half  mile  and  whose  minor  axis  is 
about  one- fourth  of  a  mile  in  length.  It  has  an  opening  on  the  south 
side,  which  was  originally  about  1,000  feet  in  width.  Before  improve- 
ment there  was  a  maxinmm  depth  of  14  feet  over  a  very  limited  area, 
the  general  average  depth  being  only  8  or  9  feet.  It  is  the  only  har- 
bor of  refuge  on  tlie  north  shore  between  Agate  Bay  and  the  interna- 
tional boundary  line,  a  distance  of  125  miles. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  each  350  feet  long,  from  the  east  and  west  points  of  the  bay,  or 
one  pier  700  feet  long  from  the  east  point,  and  aredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  allat  an  estimated 
cost  of  $139,669.40.  For  reasons  explained  in  the  report  of  the  local 
officer  (Annual  Report  of  the  Chiei  of  Engineers  for  1898,  p.  2217), 
this  estmiate  was  increased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on 
August  13,  1901. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1907,  not  including  outstanding  liabilities,  was 
$165,686.68,  of  which  about  $4,750  was  for  maintenance.  The  work 
done  has  resulted  in  a  more  protected  harbor  and  a  16-foot  anchorage 
area  of  about  26  acres. 
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The  minimum  mean  low-water  depth  over  the  shoalest  part  of  the 
locality  under  improvement  is  15  feet. 

The  usual  variations  of  water  level  extend  from  about  0  to  +1  foot 
above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and 
clearances,  made  by  4  tugs  and  5  schooners,  with  60  tons  of  cargo,  val- 
ued at  $6,000,  in  1878,  to  1.224  clearances  and  entrances,  nearly  all 
steamers,  with  30,910  tons  ot  cargo,  valued  at  $970,083,  in  1906. 

The  value  of  the  commerce  oi  the  harbor  from  1878  to  1906,  both 
inclusive,  is  estimated  at  $7,890,479. 

The  freight  tonnage  in  1906  was  62  per  cent  less  than  in  1905. 

Effect  of  project  on  freight  rates:  There  are  no  railroads  running 
to  this  harbor,  and  the  only  means  of  transportation  is  by  water,  so 
that  no  comparison  can  be  made  with  railroad  charges. 

In  the  original  condition  of  the  bay  a  small  commercial  business 
could  have  been  transacted  by  means  of  tugs  or  other  vessels  of  small 
draft  at  risk  of  exposure  to  storms,  and  logs  could  have  been  rafted  to 
other  ports  on  the  lake,  also  at  risk  of  loss,  to  be  sawed  into  lumber; 
but  the  present  commerce  of  this  port  could  not  have  been  carried  on. 

The  United  States  improvements  have  therefore  been  an  indispen- 
sable agency  in  the  development  of  business  where  none  previously 
existed,  and  this  may  be  of  greater  value  and  importance  than  a  sim- 
ple reduction  of  rat^. 

The  available  balance  will  be  expended  for  repairs  and  mainte- 
nance. The  renewal  of  worn-out  deck  covering  on  the  east  break- 
water at  a  cost  of  about  $1,500  will  be  made  prior  to  June  30,  1908, 
and  the  balance  held  subject  to  damage  by  storms  and  vessels,  and 
other  expense  of  maintenance. 

For  reports  of  examinations  and  surveys  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  559,  where  references  are  given. 

July  1,  1906,  balance  unexpended $1,800.34 

Amount  approiiriated  by  river  and  harbor  act  approved  March  2, 1907.     5,000.00 

0, 800.  34 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 137.02 

July  1,  1907,  balance  unexpended 6,663.32 

(See  Appendix  J  J  1.) 

£,  Harbor  at  Agate  Bay^  Minnesota, — ^This  important  harbor,  situ- 
ated on  the  north  shore  of  Lake  Superior,  27  miles  northeast  of 
Duluth,  Minn.,  is  a  shipping  port  for  iron  ore  and  lumber  and  a  har- 
bor of  refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  but  the 
harbor  was  exposed  to  storms  from  the  southwest  and  to  reverse  swells 
from  severe  northeast  storms. 

The  approved  j^roject  of  January  4,  1887,  was  to  construct  two 
breakwater  piers  on  a  line  toward  each  other  from  the  eastern  and 
western  points  of  the  bay,  to  be  1,000  and  900  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extremities  and  inclos- 
ing an  area  of  109  acres. 

By  letter  of  the  Chief  of  Engineers,  March  23,  1899,  the  total  ulti- 
mate length  of  the  easterly  breakwater  was  increased  by  60  feet. 


586  REPORT   OP   THE   CHIEF   OF   ENGINEERS,  XT.   S.  ARMY. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  in  Annual  Report  of  1887  on  account  of  higher  prices. 

The  amount  expended  on  the  approved  project  up  to  the  close  of 
the  fiscal  year  encling  June  30,  1907,  not  including  outstanding  liabil- 
ities, was  $250,657.53,  of  which  about  $16,600  was  applied  to  the 
maintenance  of  the  improvement. 

The  project  was  completed  on  November  1,  1901,  and  fulfills  very 
effectually  the  purpose  for  which  it  was  designed. 

The  depth  at  the  entrance  is  over  50  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  docks  in  safetv. 

The  usual  variation  of  water  level  extends  from  about  0  to  about 
+1  foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  174  arrivals  and 
clearances  of  vessels  in  1885,  with  263,437  tons  of  freight,  valued  at 
$876,613,  to  3,918  arrivals  and  clearances  in  1906,  with  9,566,874  tons, 
valued  at  $28,697,943. 

The  total  value  of  the  commerce  of  tliis  port  from  1887  to  1906, 
both  years  inclusive,  is  $160,790,177. 

Effect  of  project  on  freight  rates:  It  is  estimated  that  the  saving 
in  cost  of  transportation  by  water  as  compared  with  that  by  rail  for 
the  receipts  and  shipments  of  this  harbor  is  approximately  $1.79  per 
ton,  which  amounts  to  $17,000,000  for  the  year  1906.  This  is  more 
than  one-half  of  the  value  of  the  receipts  and  shipments  for  the  same 
year.  The  Government  improvements  have  been  an  indispensable  aid 
to  this  commerce.  (See  the  following  report  of  the  Chief  of  Engi- 
neers for  harbor  at  Duluth,  Minn.,  and  Superior,  Wis.) 

The  available  balance  will  be  expended  for  repairs  and  mainte- 
nance. Repairs  to  the  east  breakwater  on  account  of  decay  and  dam- 
age by  storm  and  injuries  by  vessels  were  completed  in  June,  1907,  at 
a  cost  of  about  $1,800,  and  the  remaining  funds  will  Ik?  held  for  re- 
pairing damages  by  storms  and  vessi^ls  and  for  other  exj^enses  of 
maintenance. 

For  reports  of  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  561,  where  references  are  given. 

July  1,  190C»,  balnnr(»  unoxix'ndcHl $059.01 

Amount  ni)i)roi)rlattMl  by  rivor  and  harbor  act  uppn)vo<l  March  2»  1007-  4,000.00 

4.  059.  01 
June  30,  1007,  amount  oxpendcMl  during  fiscal  year,  for  maintenance 
of  Imiirovcment 2«542.  35 

Julv  1,  1007.  balance  unexix»nde<l 2,110.66 

July  1,  11K)7.  outKtandluK  liabilities 9.45 

July  1,  1907,  balan<-e  available 2,107.21 

(See  Appendix  J  J  '2.) 

3.  Ilarhor  at  Duluth^  Minn.^  and  Superior^  Wis. — Previous  to  the 
Annual  Report  of  1897  this  harl)or  was  reported  on  under  the  sepa> 
rate  heads  of  Duhith,  Minn.,  and  Superior,  Wis.,  respectivelv. 

The  act  of  June  3,  1S96,  unified  these  harbors  under  the  aoove  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,180,558. 

This  harbor  consists  of  the  Duhith  Canal,  the  Wisconsin  Entrance, 
Superior  Bay,  Allouez  Bay,  St.  I><Miis  Bay,  and  St.  Louis  River  to  the 
limits  of  the  cities  of  Duluth  and  Suixjrior,  about  20  miles  from  the 
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original  natural  entr>',  which  before  iiiiprovpiuent  nas  obstnietfd  by 
shifting  bars  with  but  !l  fwt  nf  wiiter  over  tbeni.  The  bays  wprt-  broad 
(.'xpanses  of  shallow  water,  averagiiif;  only  8  or  9  i&^l,  except  along  a 
natural  channel  through  them  where  liio  depth  was  greater,  but 
variable. 

Th<!  project  adopted  bv  the  act  of  March  3,  18S1,  previous  to  the 
present  one,  was  for  Ifi-foot  navijgation.  This  was  practically  com- 
pleted July  1,  189T,  and  resulted  in  giving  a  good  IC-foot  navigation 
through  llie  natural  or  Wisconsin  Entry;  through  the  artificial  Dii- 
luth  ('(Miiil;  over  the  Duluth  Basin  of  1(M  acrew;  along  and  panillcl  to 
the  principal  dock  lines  of  Duluth  and  Superior  in  Su]»ri()r  nml  St. 
IjOuis-  li^tys,  and  Up  the  St.  lytiiis  River  to  New  Duluth,  near  the  head 
of  nnvifiiition  of  the  river,  with  well-defined  channels  of  from  SS  to 
300  f.vi  ill  widlh. 

Thi'  nTiiount  expended  on  the  project  of  March  3.  1881,  and  projects 
prior  In  operations  under  existing  project  was  $1,548,183. 

Tlu.i  |)resent  project,  authorized  by  the  act  of  June  3,  1896,  and  by 
the  modifications  of  August  14,  laOG,  and  Mav  9,  1901,  provided  for 
the  widening  and  deepening  to  a  navigable  Jepth  of  20  feet  of  tho 
existing  channels,  for  new  channels  in  AUouez  Bay  and  .St.  Ijouis 
River,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widening 
the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth  Canal 
and  AVisconsin  Entrance  and  finishing  them  off  with  concrete  siiper- 
struciiifi-s  built  of  monolithic  blocks, 

Thi'  r^timated  cost  of  the  work  was  $:i,130,u53,  but  this  referred 
only  I"  the  deepening  of  the  channels  and  Wsins  by  dredging.  Tliis 
has  lii'i'u  done  at  much  less  than  the  estimated  cost,  permitting  the 

Sircluisc  of  lands  to  the  extent  of  $100,561.19,  the  rebuilding  of  the 
ululh  Canal  piers  at  a  cost  of  over  $fi50,000,  including  |irice  of  land, 
and  leaving  a  balance  of  about  $2r.'>,000  toward  the  rebuilding  of  the 
piers  at  the  Wisconsin  Entrance  now  under  construction. 

Tho  present  project  has  been  fiu'ther  modified  and  enlarged  by  the 
act  of  March  2,  1907,  in  accordance  with  the  report  submitted  in 
ITouso  Document  No.  82,  Fifty-ninth  Congress,  second  session,  which 
proviilf's  for  excavation  of  the  lake  approach  to  the  Duluth  entrance 
to  ;tO  lift  for  a  width  of  300  feet  at  a  cost  of  $10,000,  and  the  follow- 
ing wnik  iit  ."Superior  Entry:  (a)  Building  a  concrete  revetment  pier 
on  llii'  D'lTili  side  of  entrance,  similar  to  one  already  built  in  1904,  on 
the  St  mill  ^']i]c  uiuler  the  project  before  present  modification,  these  two 
revctnicni--  .'>n()  fri-t  apart  and  terminatmg  near  the  lake  shore  of  Wis- 
consin Point:  (b)  building  two  converging  breakwaters  from  the 
shore  niil  (ci  tin'  :Ui-fiin(  ilcpth,  with  an  opening  of  000  feet  on  line 
with  tlir  ii\ls  of  1ln>  iiniiT  entrance,  to  l>e  of  rubble  mound  construc- 
tion, Icnninating  in  a  crib  and  concrete  pier  at  outer  end  and  a  pile 
pier  ill  inner  end;  (c)  dredging  between  the  breakwaters  to  form  a 
cliiiniii'I  <)00  feet  wide  and  30  feet  deep,  and  further  dredging  to  form 
a  stilling  basin ;  (d)  dredging  channel  l^etween  revetments  to  a  depth 
of  24  fi-i-l :  (e)  protecting  the  shore  line  by  riunip;  and  (f)  widening 
the  SiipLTior  front  channel  inside  the  harmr:  estimated  to  cost 
$l,70:i.nt]i).  The  suid  act  also  provided  for  additional  dredging  near 
the   draw   span  of  the  Nortnem  Pacific  Bailroad  bridge  at  an 
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estimated  cost  of  $55,500.     The  total  cost  of  these  modifications  is 
estimated  at  $1,768,500. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  exclusive  of  outstanding  liabilities, 
was  $3,473,414.02,  of  which  $345,000  was  expended  for  maintenance. 

The  work  done  under  the  existing  project  up  to  the  close  of  the  past 
fiscal  year  has  been  as  follows : 

The  dredging  of  channels  and  basins,  which  was  in  operation  for 
six  seasons  under  continuous  contract,  was  completed  m  1902  and 
21,097,243  cubic  yards  of  material  removed.  Since  then  some  shoals 
have  l)een  removed. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  bv  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

The  land  needed  for  the  improvement  at  the  Wisconsin  Entrance, 
the  mouth  of  the  Xemadji  River,  and  on  a  marshy  island  in  the  St. 
Louis  Eiver,  was  obtained  by  condemnation  proceedings,  at  a  cost  of 
$42,795.94. 

A  small  parcel  of  land  at  the  end  of  Grassy  Point  and  certain  lands 
in  Spirit  Lake  were  purchased,  at  a  cost  of  $3,140.20. 

A  site  for  a  boat  yard  on  Minnesota  Point,  near  the  Duluth  Canal, 
was  acquired  by  purchase  and  condemnation,  at  a  total  cost  of  $7^00, 
and  the  vacation  of  a  portion  of  a  street  was  effected  through  the  city 
authorities,  which  was  found  necessary  in  order  to  carry  out  a  proper 
system  of  improvement.  This  property  has  now  been  improved  by 
building  a  bulkhead  and  a  landing  pier,  dredging  a  slip,  filling  the 
yard  with  sand,  moving  the  four  Government  buildings,  which  had 
been  occupying  leased  ground  at  the  foot  of  Seventh  avenue  for  the 
last  seven  years,  and  by  fencing  in,  paving  a  roadway,  and  surfacing 
and  seeding  for  grass.  The  cost  of  this  improvement  has  been  about 
$17,750. 

New  piers  were  built  for  the  Duluth  Canal.  These  piers  have  been 
equipped  with  07  iron  lamp-posts,  and  the  city  furnisnes  the  electric 
current  for  lighting  the  same  during  the  season  of  passenger  travel 
1)V  hike. 

Concrete  walls  inclosing  the  Government  lands  at  the  Duluth  Canal 
were  built  and  the  tracts  filled  to  grade,  requiring  the  deposit  of  about 
50,000  cubic  yards  of  material. 

The  construction  of  an  engineer  building  on  the  Government  land 
north  of  the  canal  for  offices  and  a  watchman's  house  has  been  com- 
pleted, at  a  cost  of  about  $25,000.  On  May  1,  1900,  the  rented  office 
rooms  were  given  up  and  the  new  building  occupied.  It  is  a  substan- 
tial building,  conveniently  near  the  harbor  ancl  United  States  vessel 
yard,  and  well  adapted  to  office  purposes.  The  parking  of  the  canal 
grounds  and  the  construction  of  additional  concrete  walls  to  protect 
the  grounds  from  flooding  by  storms  are  in  progress. 

The  piers  at  the  Wisconsin  Entrance  were  placed,  about  thirty-two 
vears  ago,  in  water  of  aft  average  depth  of  8  to  10  feet,  the  object  then 
IxMug  to  secure  a  depth  of  12  feet  in  the  channel.  With  the  growth 
of  commerce  the  channel  depth  has  been  increased  to  24  feet,  and  the 
crib  bottoms  are  now  many  feet  above  the  bottom  of  the  channel. 
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Owing  to  this  and  other  causes,  considerable  displacement  resulted, 
and  the  replacing  of  the  old  piers  by  new  ones  oi  concrete  construc- 
tion was  begun  in  1903.  About  one-half  of  the  south  pier  was  com- 
pleted in  1904.  A  description  of  the  method  of  construction  may  be 
seen  in  Appendix  AAA,  page  3779,  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  19(M.  During  the  following  two  years  but 
little  was  accomplished  in  the  way  oi  construction  at  the  Superior 
Entry  on  account  of  the  destruction  of  protective  works  bv  storms. 
Work  on  the  concrete  piers  w^as  ordered  discontinued  by  the  Chief  of 
Engineers  August  21,  1906,  pending  the  consideration  of  a  report  by 
a  Board  of  Engineers.  Work  on  the  modified  project  of  April  5, 
1907,  was  commenced  in  the  spring  of  1907  by  the  excavation  of  a 
pier  trench  for  the  concrete  revetment,  which  is  now  in  progress,  and 
steps  have  been  taken  for  the  construction  of  the  breakwaters  and 
for  some  of  the  dredging  at  the  lake  approach  to  the  entrance. 
Kiprap  is  being  removed  from  the  old  entrance  piers  and  deposited 
in  the  south  rubble  mound  breakwater. 

The  dredging  operations,  which  were  completed  November,  1902, 
have  given  17  miles  of  dredged  channels  from  120  to  600  feet  in 
width  and  basins  of  an  aggregate  area  of  about  360  acres,  all  of  a 
depth  of  20  feet  or  more  at  low  water,  which  must  be  maintained  by 
dredging  as  needed.  Shoaling  has  occurred  in  the  vicinity  of  the 
Nemadji  Eiver,  caused  by  deposits  brought  down  bjr  flood  waters, 
which  requires  occasional  dredging.  The  present  available  depth  at 
that  point  is  18  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to-|-l  foot 
above  low-water  datum. 

The  head  of  navigation  is  at  the  foot  of  the  rapids  just  above  the 
village  of  Fond  du  Lac,  on  the  St.  Louis  River,  about  20  miles  from 
Lake  Superior. 

The  improvements  made  are  in  excellent  condition,  and  the  expend- 
iture has  been  amply  justified  by  the  immense  commerce  which  it 
has  readily  accommodated. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
lx»nefits  by  increasing  facilities  of  navigation  and  making  present 
improvements  more  premanent  in  character. 

The  lake  commerce  of  this  port,  Duluth-Superior,  during  the  last 
season  of  navigation  amounted  to  29,171,221  tons  (of  2,000  pounds), 
valued  at  $251,899,844,  and  from  the  beginning  of  improvements  by 
the  Government  in  1867  to  1906,  inclusive,  the  vessel  freight  entering 
and  departing  has  amounted  to  207,395,267  tons  (of  2,000  pounds), 
valued  at  $2,593,135,606.   . 

It  is  believed  that  the  tonnage  of  Duluth-Superior  Harbor  is  now 
exceeded  by  that  of  but  tw^o  ports  in  the  United  States — New  York 
and  Philadelphia. 

The  vessel  freight  of  Duluth-Superior  Harbor  for  1906  was  56  per 
cent  of  the  amount  which  passed  the  Sault  locks  the  same  year. 

For  a  comparison  between  the  cost  of  improvements  and  the  volume 
of  commerce  it  may  be  stated  here  that  the  total  amount  of  money  ex- 
pended by  the  Government  on  the  improvement  of  this  harbor  from 
the  commencement  of  work  in  1867  up  to  1906,  inclusive,  is  $5,021,- 
597.92.  The  vessel  freight  received  and  shipped  at  this  port  during 
the  same  period  was  207,395,267  tons  and  its  market  value  was 
$2,593,135,606.    From  this  it  appears  that  the  cost  of  Government 
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improvements  has  been  less  than  one-fifth  of  1  per  cent  of  the  value 
of  the  freight  transported. 

Effect  of  project  on  freight  rates:  It  may  not  be  possible  to  give 
exact  figures  showing  the  etfect  of  the  improvements  of  this  harbor 
on  freight  rates,  but  the  following  statements  have  a  bearing  on  the 
question: 

The  average  rate  on  freight  passing  through  St.  Marys  Falls 
canals  in  1J)00  was  0.84  mill  ])er  mile  j|)er  ton,  and  the  average  haul 
was  842.4  miles,  as  shown  by  the  official  records.  If  the  same  freight 
had  l)een  carried  by  rail,  the  rate  would  ])robably  have  Ix^en  as  much 
as  3  mills  per  ton-mile,  making  a  difference  of  2Ai)  mills  per  ton-mile. 

Assuming  this  difference  to  apply  to  freight  for  Duluth-SuiXM-ior 
Harbor  and  that  the  average  haul  is  842.4  miles,  the  saving  in  cost 
of  transportation  by  water  would  be  $1.71)  per  ton,  and  for  the 
29,171,221  tons  received  and  shipped  at  this  harbor  in  1906  the 
saving  in  cost  amounts  to  $52,000,000  in  that  one  year. 

The  saving  in  cost  of  this  large  sum  has,  of  course*,  been  made 

Cossible  by  the  (rovernment  improvements,  not  only  at  this  harl>or, 
nt  at  St.  Marys  Iliver  and  at  other  points  between  here  and  the 
Lake  Erie  ports,  and  it  is  not  known  just  how  much  of  the  above 
saving;  should  be  credited  to  the  I)uluth-Su])erior  improvements.  It 
is  evident,  however,  that  with  any  reasonable  proportion  of  such 
saving  in  transportation  accredited  to  the  improvements  at  this 
harbor,  which  forms  an  essential  and  necessary  part  of  the  whole 
waterway,  the  cost  of  such  improvements  nui>t  be  only  a  small  fi'ac- 
tion  of  the  saving  in  freight  rates  effected  thereby." 

The  foregoing  relates  to  the  general  subject  of  freight  rates,  whether 
by  rail  or  water,  between  Lake  Superior  and  the  lower  lakes.  The 
effect  of  ])rojects  for  harbor  improvement  upon  railroad  freight  rates 
can  not  be  so  definitely  stated.  The  two  kinds  of  transiwrtation 
have  developed  contemporaneously  during  the  last  half  century  or 
longer,  and  it  would  l)e  hard  to  sav  what  the  railroad  rates  would 
l)e  if  the  (rreat  Lakes  waterway  or  the  local  harbor  improvements 
did  not  exist,  but  there  is  hardly  room  for  doubt  that  they  would 
l)e  materially  higher. 

For  the  business  between  points  along  the  south  shore  of  Lake 
Superior  the  railroatls  reduce  their  rates  during  the  season  of  navi- 
gaticm  in  order  to  compete  with  the  lake  lines  of  vessels.  Thus  the 
Northern  Pacific  makes  a  rate  from  Duluth  to  Ashland  ])ractically 
the  same  as  bv  the  Booth  line  of  steamers,  and  the  South  Shore 
road  makes  a  rate  from  Duluth  to  Marquette  only  about  2  cents  per 
hundred  higher  than  by  lake.  On  business  between  Duluth  and  the 
Lake  Erie  ports,  however,  the  railroads  say  they  can  not  afford  to 
compete  with  lake  rates,  and  their  rates  are  not  changed  during  the 
sununer. 

a  A  siinilnr  savinjr  in  froiplit  rntos  applios  to  other  liarl)or8  in  the  Duluth  dis- 
trict wliich  have  rnilnmd  <\)inu»<-tions  aiul  wlion*  linrlH)r  iinproveinonts  exei^uted 
by  the  Government  (or  in  part  at  private  cost)  liave  oi>ened  up  those  harlwrs  to 
Interlalve  navigation  and  conunen-c.  Tli(»  aln^ve-nanHMl  amount  of  saving  In  coat 
of  transiK)rtation.  .$1.7I>  p<'r  ton.  will  1k^  <-nnsi(h»nMl  as  applyinj;  api)roximately  to 
the  harlMirs  of  Aijate  r»ay.  Ashland.  Ontona^^on.  ManpH'ttc,  Marquette  Hay,  and 
Grand  Marais  (Mi<-h.).  sul)jtM-t  to  more  or  less  (»rror.  a<-cordinj:  to  different  local 
conditions,  such  as  the  class  of  frcij;ht.  its  dcstinatitm.  numl)er  of  comiMjtInif 
railroads.  fa<ility  of  handiin;;  freight  hy  Imat  and  by  rail.  etc.  A  complete 
aualyuis  of  the  subject  can  not,  however,  be  given  In  this  r^)ort. 


A  prominent  wholesale  merchant  of  Dulutli  says  on  this  subject: 

Owing  to  tlie  enlarged  faollitiM  of  the  dlffert-nt  lake  trnnapi)rtation  c()mpanies, 
frel);bt  of  all  clashes  Is  iiow  bnudled  with  ns  goml  d1s|ii<tch  and  wltb  Ipbs  shipping 
iliimiijte  from  one  lake  tenuinal  to  the  other  hike  teruiliuil  us  Hhipnienta  by  all 
rail.  There  l8  auii  has  been  for  some  time  ii  ilifTerentliil  iu  rates  iu  favor  of 
lake  shipnientB.  and  It  Is  a  noticeable  fact  tbnt  the  bulk  of  nl]  kinds  of  raer- 
cbnndlse  and  other  freight  originating  at  or  aii.\  ivhero  near  tennlnal  lake  points 
are  trimeported  almost  eseluaively  by   water. 

There  la  no  question  in  my  mind  that  the  re  irs  of  trmisiwirtatloQ  by  lake  have 
a  tendency  to  keep  down  and  In  Hue  rates  l>y  imII;  Kurllicrmore.  it  ih  freely 
admitted  that  on  eastbouod  shipments  of  grain  (\i<-  liiilways  vvmilrl  In-  -.n  Iciisl 
TiO  per  cent  blither  n-ere  It  not  for  the  fact  of  the  aceommodatlou,  dispatch,  and 
low  rates  to  be  had  by  lake  and  lake  and  rail. 

By  whatever  amount  the  railroad  charges  are  lessened  by  the  prox- 
imity of  the  lake  route,  the  saving  in  cost  of  transportation  by  lake 
given  on  the  preceding  page  is  increased  by  the  same  amount. 

With  regard  to  the  maintenance  of  improvements  in  this  harbor, 
it  i.s  believed  that  this  could  be  advantageously  provided  for  by  an 
annual  allotment. 

\Vith  49  miles  of  harbor  frontage,  17  miles  of  20-foot  channels,  and 
the  handling  of  over  2I).(X)0,000  tons  of  frcieht  annually,  there  is 
necessity  for  the  closest  inspection,  by  a  special  patrol  provided  with 
a  steam  tug,  to  prevent  iTijiirioiis  deposits,  encroachments  of  wharves 
and  other  private  structures,  the  enforcement  of  ndea  regarding  the 
rafting  of  logs,  the  anchorage  of  vessels,  the  opening  of  draws,  and 
the  care  of  United  States  proijerty.  These,  with  the  discovery  and 
removal  of  shoals,  repairs  to  Guvenuiient  piers,  the  care  of  parks,  and 
the  collection  of  complete  and  reliable  commercial  statistics,  which 
has  already  proven  or  great  value,  it  is  thought  could  best  be  cared 
for  by  Congressional  action  authorizing  allotments  or  appropriations 
to  be  made  on  estimates  submitted. 

A  Board  of  Engineers  convened  July  23,  1906,  at  Duluth,  with  a 
view  to  determining  what  modifications,  if  any,  should  be  made  in 
■  the  present  plan  of  improvement.    The  report  oi  this  Board  is  printed 
in  House  Document  No.  82,  Fifty-ninth  Congress,  second  session. 

For  other  reports  of  examinations  and  surveys  of  Duluth-Superior 
Harbor,  see  the  Annual  Keport  of  the  Chief  of  Engineers  for  1906, 
page  565,  where  references  are  given. 

July  1.  lOOfl.  balance  nnexpended *333,962.42 

Anionut  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 725.000.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907.      200,000.00 
Miscellaneous  receipts,  sales,  etc 2,000.00 

1, 260, 962. 42 
June  no,  1007.  amount  expended  during  fiscal  year: 

For  works  of  improvement ^,470.00 

For  nialntenance  of  improvement 30,677,24 

July  I.  1007.  balance  unexpended 1, 

July  1,  1007,  outstanding  liabilities 

July  1,  1907,  bnlanr*  available. 1,: 

July  1,  1007.  iiniount  covered  by  uncompleted  contracts 56, 

Amount  (cKlimated)  required  for  completion  of  existing  project—      827, 
(See  Appendix  J  J  3.) 


592  BEPORT   OF   THE   CHIEF   OF   ENGINEERS,   U.   S.  ARMY. 

4.  Harbor  at  Port  Wing^  Wis. — The  harbor  of  Port  Wing,  formed 
by  the  mouth  of  Flag  River,  is  situated  on  the  south  shore  of  Lake 
Superior,  about  33  nmes  from  the  head  of  the  lake. 

Before  improvement  the  depth  at  entrance  was  small  and  variable. 

Previous  to  Government  operations  the  harbor  had  been  improved 
by  private  parties  to  some  extent.  The  entrance  had  been  jettied, 
but  imperfectly  and  with  only  partial  success,  and  dredging  was  nec- 
essary every  spring  for  removing  a  sand  bar.  Within  tne  harbor 
much  dredging  had  been  done  to  accommodate  the  lumber  business. 

In  accordance  with  the  provisions  of  the  act  of  Congress  approved 
March  3,  1899,  a  report  upon  a  survey  of  this  harbor  with  a  project 
for  its  improvement  was  submitted  on  November  20,  1899. 

This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  nlled  in  with  slabs  and  topped  with  large  rock.  These  piers 
were  to  be  located  200  feet  apart  and  to  be  800  feet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  be 
dredged  between  the  piers  and  for  500  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  $44,992. 

By  act  of  Congress  approved  June  13,  1902,  this  project  was 
adopted  and  the  sum  01  $25,000  was  appropriated,  provided  the 
United  States  should,  before  the  commencement  of  operations,  be 
given  clear  title,  without  cost,  to  all  lands  needed  for  the  improve- 
ment. 

This  provision  was  complied  with  by  a  deed  to  the  United  States, 
dated  July  9,  1902,  conveying  7  acres  of  land  at  the  harbor  entrance. 

Under  the  approved  project  work  was  begun  June  1,  1903.  The 
east  pier  was  built  in  that  season.  In  the  same  season  and  the  follow- 
ing aredging  was  done  to  the  extent  of  39,374  yards,  which  nearly 
exhausted  the  funds  appropriated.  This  dredging  gave  an  entrance 
channel  15  feet  deep  at  low  water,  100  feet  wide,  and  extending  from 
deep  water  in  the  lake  through  to  a  distance  of  100  feet  inside  of  the 
inner  end  of  the  east  pier.  A  small  portion  of  the  proposed  turning 
slip  was  also  dredged  30  feet  wide  and  to  a  distance  of  50  feet. 

The  river  and  harbor  act  approved  March  3,  1905,  appropriated 
$19,992  for  completing  the  improvement  and  for  maintenance. 

The  west  pier  at  the  entrance  was  built  between  the  dates  of  June 
28,  1905,  and  November  0,  1905.  Length,  GOl  feet.  Contract  cost, 
$13,929. 

These  piers  have  l)een  effective  in  reducing  shoaling  very  mate- 
rially. 

Private  dredging  extended  a  navigable  channel  to  a  distance  of 
about  2,500  feet  southerly  from  the  main  entrance.  Navigation  is 
limited  to  this  improved  stretch  of  Flag  River.  The  upper  portion 
of  this  stretch  has  shoaled  much  by  the  deposit  of  sediment  carried  by 
the  river. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30j  1907,  exclusive  of  outstanding  liabilities,  was 
$42,013.95,  of  which  $1,550  was  for  maintenance.  Further  dredging 
is  required  to  complete  the  project,  however. 

No  additional  improvement  is  considered  advisable  under  present 
conditions  of  the  harbor  and  its  commerce,  but  provision  should  be 
made  for  maintenance. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1 
foot  above  low-water  datum. 
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The  greatest  maximum  draft  that  can  be  carried  through  the  en- 
trance (by  soundings  of  April,  1907)  is  llj  feet  at  low  water.  The 
effective  width  is  narrow. 

The  vessel  freight  of  this  harbor  has  decreased  from  64  arrivals 
and  departures,  with  31,127  tons  (of  2,000  pounds),  valued  at  $305,000 
in  1901,  to  316  arrivals  and  departures,  with  28,611  tons  (of  2,000 
pounds),  valued  at  $345,448  in  1906. 

The  freight  tonnage  in  1906  was  35  per  cent  less  than  for  the  pre- 
vious year. 

The  total  freight  of  this  port  for  six  years — 1901  to  1906,  in- 
clusive—was 241,073  tons  (of  2,000  pounds),  valued  at  $3,169,756. 

Effect  of  project  on  freight  rates :  This  harbor  has  only  water  trans- 
portation for  the  movement  of  its  freight,  and  for  this  reason  no 
comparison  can  be  made  with  freight  charges  by  railroad. 

The  construction  of  a  harbor  here  has  been  an  essential  factor  in 
the  development  of  the  commerce  of  Port  Wing.  There  was  no 
commerce  to  mention  previous  to  these  improvements.  In  1905  it 
amounted  to  over  a  third  of  a  million  dollars. 

It  is  proposed  to  expend  the  available  balance  for  repairs  to  en- 
trance piers,  the  removal  of  shoals,  and  for  maintenance. 

A  more  detailed  description  of  the  harbor  may  be  seen  in  House 
Document  No.  114,  Fifty-sixth  ConCTess,  first  session,  and  in  Bulletin 
No.  17,  Survey  of  the  Northern  and  Northwestern  Lakes,  page  71. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  568,  where  references  are  given. 

July  1,  1906.  balance  unexpended $3, 528. 61 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.    2, 000. 00 

5, 528.  61 
June  30»  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 550.  56 

July  1,  1907,  balance  unexpended 4,978.05 

July  1,  1907,  amount  covered  by  uncompleted  contracts 4,700.00 

(See  Appendix  J  J  4.) 

5.  Ilarbor  at  Ashland,,  Wis, — Ashland  Harbor  is  located  at  the 
head  of  Checjuamegon  Bay,  and  originally  had  no  protection  from 
the  waves  which  rofled  into  the  bay  nor  from  waves  generated  within 
the  bay  itself  by  storms. 

The  original  project,  approved  ]  7,  1888,      id  m 

February  9,  1889,  was  for  the  con       i  of  a  s      S  *        re 

breakwater  8,000  feet  long,  and  1      ar(    5       a  (  m  ir        )i 

wliarves  of  the  city.    The  act  of         en  S,  x  i  to  tl  gect 

by  authorizing  an  extension  of  i       br  •  lo  the  s        ,  th 

requiring  the   ultimate  constructi     i  of   lU       )  :         of 
The  emergency  river  and  harbor  act  of  Ju      6,  1      ),  pro^ 
the  appropriation  already  made  should  aed  m  bu 

shore  spur  4,700  feet  in  length  from  a  z,ooO 

prolongation  of  the  present  breakwater  1: 

again  changed  the  project,  adding  greatly  to  the  i  i 

water  to  be  constructed  and  largely  to  the  total 
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As  far  as  new  work  is  concerned,  the  jjroject  has  l)een  completed 
since  1889,  and  further  expenditure  will  he  needed  only  for  keeping  a 
12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

Tlie  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  not  including  outstanding  liabili- 
ties, is  $303,525.52,  of  which  sum  $78,725  has  b^n  spent  for  mainte- 
nance of  the  improvement. 

The  history  of  this  harbor  shows  that  when  completed  and  dredged 
in  1891  it  had  a  somewhat  narrow  channel  depth  of  16  feet  oe- 
tween  the  piers,  but  this  gradually  shoaled  to  12  feet,  and  in  1894 
dredging  was  done  to  the  extent  of  33,817  cubic  yards  to  provide  for 
12-foot  navigation.  No  further  dredging  was  necessary  until  1903, 
when  18,054  cubic  yards  was  dredged  to  provide  a  channel  100  feet 
wide,  with  a  least  depth  of  15  feet. 

During  the  past  three  years  the  shoaling  has  been  abnormal,  and 
in  addition  to  the  last  two  appropriations  of  $3,000  and  $5,000, 
respectively,  made  by  Congress,  three  allotments,  two  of  $5,000  each 
and  one  oi  $10,000,  have  been  made  from  the  emergency  appropria- 
tions. The  dredging  done  in  the  fiscal  years  1905  and  1906  to  give 
navigation  the  barest  needs  was  more  than  all  other  dredging  since 
1891.  This  dredging  provided  a  channel  60  feet  wide  and  14  feet 
deep  between  the  piers,  with  a  narrow  channel  13  to  14  feet  deep  to 
each  dock.  This  gave  much  relief  to  navigation,  but  the  channel 
was  still  entirely  insufficient  for  the  commerce  of  the  harbor. 

A  survey  made  in  May,  1907,  showed  additional  very  extensive 
shoaling,  dredging  for  the  removal  of  which  began  on  June  15,  1907, 
and  is  now  in  progress. 

The  Ontonagon  River  brings  down  in  flood  large  quantities  of 
material  which  rapidly  fill  up  the  harbor.  While  these  floods  do  not 
occur  every  year,  provision  should  l)e  made  for  relieving  the  situation 
when  they  cfo  occur. 

Money  should  be  approj^riated  to  restore  this  harbor  to  its  condition 
in  1891,  or  even  better,  and  the  succeeding  appropriations  should  be 
sufficient  to  provide  for  the  barest  needs  of  two  flood  years  in  the 
Ontonagon  River. 

In  addition  to  these,  some  repairs  will  be  needed  on  the  west  pier. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

In  1867  there  were  449  arrivals  and  departures,  with  5,000  tons  of 
cargo,  and  in  1906  there  were  390  arrivals  and  departures,  with 
21,411  tons  (of  2,000  pounds)  of  cargo,  valued  at  $797,047. 

The  commerce  of  this  port  since  the  commencement  of  operations 
by  the  United  States  is  estimated  at  2,787,671  tons  (of  2,000  pounds), 
valued  at  $74,766,002. 

The  amount  of  freight  received  and  shipped  in  the  calendar  year 
1904  was  more  than  twice  that  of  1903;  m  1905  the  conmierce  was 
again  nearly  doul)led,  and  in  1906  it  shows  a  decrease. 

Effect  of*])roject  on  freight  rates:  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.79  per  ton,  or  $38,325 
for  th(»  lake  commerce  of  this  port  m  1906.  (See  also  p.  590  of  this 
report.)  As  the  former  condition  of  the  river  was  unsuited  to  navi* 
gat  ion,  this  saving  in  freight  rates  may  be  considered  as  effected  by 
United  States  improvements. 
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in  1887,  to  2,102  arrivals  and  clearances,  with  cargo  tonnage  of  4,910,- 
031  tons  (of  2,000  pounds),  valued  at  $20,793,478  in  1906.  The  total 
commerce  from  1887  to  1906,  inclusive,  is  estimated  at  65,092,481  tons 
(of  2,000  pounds),  valued  at  $485,029,682,  exclusive  of  logs  towed  in 
rafts. 

Effect  of  project  on  freight  rates :  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.79  per  ton,  or  over 
$8,000,000  for  the  business  of  this  port  in  1906.  (See  also  page  590 
of  this  report.) 

The  protection  to  this  commerce  afforded  by  the  Government  im- 
provements is  fully  stated  in  another  part  of  this  report. 

On  June  30,  1907,  the  total  distance  revetted  was  3,689  linear  feet, 
making  about  one-half  of  the  entire  length  of  the  breakwater.  The 
present  contract  will  probably  be  completed  about  the  middle  of 
August,  1907.  A  third  contract,  dated  June  27,  1907,  has  been 
entered  into  for  continuing  this  work,  with  money  appropriated 
March  2,  1907.  This  will  be  for  the  delivery  of  about  70,000  tons, 
and  is  to  be  completed  by  December  1,  1908.  As  nearly  as  can  be 
estimated  now  this  will  not  complete  the  entire  breakwater. 

A  contract  has  been  entered  into  for  dredging  to  extend  the  Gov- 
ernment channel  in  front  of  the  wharves  of  the  city  westward  about 
1,400  feet,  with  a  depth  of  at  least  20  feet  and  a  width  of  100  feet. 
The  cost  will  be  about  $9,000.  Under  the  same  contract  shoals  will  be 
removed  from  the  present  channel  at  a  cost  of  about  $6,000.  The 
work  is  expected  to  Ibe  done  in  August  and  September,  1907. 

The  dredged  material,  or  a  portion  of  it,  will  be  dumped  alongside 
the  breakwater  to  form  a  part  of  the  embankment  on  which  the  rip- 
rap will  rest. 

For  reports  on  examinations  and  surveys  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  570,  where  references  are  given. 

July  1,  1900  balance  unexpended $48,735.05 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     90, 000. 00 

138, 735. 05 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 23,389.68 

July  1,  1907,  balance  unexpended 115,345.37 

July  1,  1907,  outstanding  liabilities 3,101.78 

July  1,  1907,  balance  available 112,243.59 

July  1,  1907,  amount  covered  by  uncompleted  contracts • 26,300.00 

Amount  (estimated)  required  for  completion  of  existing  project 311,500.00 

(See  Appendix  J  J  5.) 

6.  Harbor  at  Ontonagon^  Mich. — 1^  ent  \  to  Onto  i '.  ver, 
which  forms  the  harbor,  had  but  7  i       :       T,  Ai     lime 

the  project  for  securing  12  feet  depm  Dy  ouila  a     l  t      "s  on 

either  side  of  the  mouth,  extending  to  the  18-foOv  v.un     ur         :h 
Lake   Superior,   and   dredging   a   channel   between   t 
adopted.    The  west  pier  was  built  to  a  length  of  2,67u 
east  pier  to  a  length  of  2,315  feet.    This  brought  the  ou     •  ena  oi 
west  pier  very  nearly  to  the  18-foot  curve  of  depth,  as  proposed. 
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As  far  as  new  work  is  concerned,  the  project  has  been  completed 
since  1889,  and  further  expenditure  will  be  needed  only  for  keeping  a 
12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  not  including  outstanding  liabili- 
ties, is  $303,525.52,  of  which  sum  $78,725  has  b^n  spent  for  mainte- 
nance of  the  improvement. 

The  history  of  this  harbor  shows  that  when  completed  and  dredged 
in  1891  it  had  a  somewhat  narrow  channel  depth  of  16  feet  oe- 
tween  the  piers,  but  this  gradually  shoaled  to  12  feet,  and  in  18^ 
dredging  was  done  to  the  extent  of  33,817  cubic  yards  to  provide  for 
12-foot  navigation.  No  further  dredging  was  necessary  until  1903, 
when  18,054  cubic  yards  w  as  dredged  to  provide  a  channel  100  feet 
wide,  with  a  least  deptli  of  15  feet. 

During  the  past  three  years  the  shoaling  has  been  abnormal,  and 
in  addition  to  the  last  two  appropriations  of  $3,000  and  $5,000, 
respectively,  made  by  Congress,  three  allotments,  two  of  $5,000  each 
and  one  of  $10,000,  have  been  made  from  the  emergency  appropria- 
tions. The  dredging  done  in  the  fiscal  years  1905  and  1906  to  give 
navigation  the  barest  needs  was  more  than  all  other  dredging  since 
1891.  This  dredging  provided  a  channel  60  feet  wide  and  14  feet 
deep  between  the  piers,  with  a  narrow  channel  13  to  14  feet  deep  to 
each  dock.  This  gave  much  relief  to  navigation,  but  the  channel 
was  still  entirely  insufficient  for  the  commerce  of  the  harbor. 

A  survey  made  in  May,  1907,  showed  additional  very  extensive 
shoaling,  dredging  for  the  removal  of  which  began  on  June  15,  1907, 
and  is  now  in  progress. 

The  Ontonagon  River  brings  down  in  flood  large  quantities  of 
material  which  rapidly  fill  up  the  harbor.  While  these  floods  do  not 
occur  every  year,  provision  should  be  made  for  relieving  the  situation 
when  they  cfo  occur. 

Money  should  be  appropriated  to  restore  this  harbor  to  its  condition 
in  1891,  or  even  l>etter,  and  the  succeeding  appropriations  should  be 
sufficient  to  provide  for  the  barest  needs  of  two  flood  years  in  the 
Ontonagon  River. 

In  addition  to  these,  some  repairs  will  be  needed  on  the  west  pier. 

The  usual  variation  of  water  level  extends  from  0  to  -\-l  foot  above 
low-water  datum. 

In  1807  there  were  449  arrivals  and  departures,  with  5,000  tons  of 
cargo,  and  in  1906  there  were  390  arrivals  and  departures,  with 
21,411  tons  (of  2,000  pounds)  of  cargo,  valued  at  $797,047. 

The  commerce  of  tnis  port  since  the  commencement  of  operations 
by  the  United  States  is  estimated  at  2,787,671  tons  (of  2,000  pounds), 
valued  at  $74,760,002. 

The  amount  of  freight  received  and  shipped  in  the  calendar  year 
1904  was  more  than  twice  that  of  1903 ;  m  1905  the  commerce  was 
again  nearly  doubled,  and  in  1906  it  shows  a  decrease. 

Effect  of  "project  on  freight  rates:  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.79  per  ton,  or  $38^25 
for  th(»  lake  commerce  of  this  port  m  1906.  (See  also  p.  590  of  this 
report.)  As  the  former  condition  of  the  river  was  unsuited  to  navi* 
gat  ion,  this  saving  in  freight  rates  may  be  considered  as  effected  by 
United  States  improvements. 
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For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  571,  where  references  are  given. 

July  1,  1906,  balance  unexpended $102.40 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_-  5, 000. 00 
Amount  allotted  from  appropriation  for  emergencies  for  river  and 

harbor  works,  act  March  2,  1907 10,000.00 

15, 102. 40 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 499.92 

July  1,  1907,  balance  unexpended 14,602.48 

July  1,  1907,  amount  covered  by  uncompleted  contracts 12,500.00 

(See  Appendix  J  J  6.) 

7.  Waterway  across  Keweenaw  Pointy  from  Keweenaw  Bay  to  Lake 
Superior^  Michigan, — This  work  was  lormerly  reported  on  as  the 
Portage  Lake  and  Lake  Superior  canals,  across  Keweenaw  Point, 
Michigan. 

In  accordance  with  the  provisions  of  the  river  and  harbor  act  of 
September  19,  1890,  the  United  States  purchased  and  assumed  the 
charge  and  care  of  these  canals  on  August  3,  1891. 

At  the  time  of  the  purchase  by  the  United  States  there  was  a  very 
poor  13-foot  navigation;  the  channel  was  narrow  and  crooked,  with 
many  sharp  bends;  it  was  poorly  marked  and  lighted;  the  entrance 
piers  were  in  a  very  bad  condition;  the  revetments  were  decayed  or 
entirely  gone,  and  there  was  a  tax  on  the  commerce  through  the  canals 
in  the  shape  of  a  tonnage  charge. 

The  original  project,  adoptea  January  24,  1887,  was — 

1.  For  a  16-foot  channel  of  70  feet  bottom  width  from  bay  to  lake. 

2.  A  renewal  of  the  canal  revetments. 

3.  A  reconstruction  of  the  piers  at  the  Lake  Superior  entrance  and 
their  extension  to  30  feet  depth  of  water. 

4.  The  extension  of  the  pier  at  the  Keweenaw  entrance  to  a  20-foot 
depth  of  water. 

5.  At  the  proper  time  to  increase  the  channel  depth  to  20  feet,  with 
a  corresponding  width,  which  should  not  be  less  that  120  feet. 

The  sum  expended  in  the  purchase  of  the  canals,  lands,  etc.,  and  on 
items  1  and  2  of  the  original  project  was  $850,000. 

The  act  of  June  3,  1896,  authorized  continuing  contracts  to  com- 
plete items  1,  2,  3,  and  4  of  the  above  project  to  the  amount  of 
$1,115,000. 

By  modification  approved  March  15,  1898,  the  width  and  depth 
were  to  l)e  increased  to  120  feet  and  20  feet,  respectively,  as  originally 
contemplated. 

The  total  amount  expended  on  the  original  project  and  its  modifica- 
tions up  to  the  close  of  the  fiscal  year  ending  June  30,  1906,  not 
inchiding  outstanding  liabilities,  was  $1,325,347.86,  of  which  about 
$28,600  was  expended  for  maintenance. 

With  the  termination  of  the  dredging  contract  in  1903  the  funds 
appropriated  for  the  improvement  oi  this  waterway  were  practically 
exhausted. 

The  project  at  this  time  was  not  fully  completed,  there  being  two 
localities  where  the  width  was  less  than  120  feet,  and  some  revetment 
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work  remained  to  be  done.    The  cost  of  completion  was  estimated  at 
$45,000. 

It  should  be  remembered  that  the  appropriations  made  and  author- 
ized June  3,  1896,  amounting  to  $1,115,000,  were  for  the  ori^nal 
project,  which  provided  for  a  16-foot  channel  70  feet  wide.  When 
the  project  was  modified  in  1898,  increasing  the  depth  to  20  feet  and 
the  width  to  120  feet,  there  was  no  increase  made  m  the  estimate  of 
cost,  as  it  was  thought  by  the  oflBcer  in  charge  that  with  the  lower 
prices  resulting  from  the  continuing  appropriations  the  additional 
width  and  depth  could  be  obtained  with  the  $1,115,000  already  pro- 
vided for.  This,  it  will  be  seen  by  the  foregoing,  was  almost  realized, 
lacking  only  $45,000,  and  the  said  amount  appropriated  and  expended 
($1,115,000)  is  about  $715,000  less  than  the  original  estimate  for  the 
modified  project. 

The  act  oi  March  3,  1905,  appropriated  $45,000  for  continuing 
improvement.  Under  this  appropriation  132,629  cubic  yards  was 
dredged  under  contract  during  the  fiscal  year  ending  June  30, 1906. 

As  a  result  of  this  work  the  waterway  has  a  clear  width  of  120  feet 
and  a  clear  depth  of  20  feet  throughout  its  entire  length,  while  at 
Princess  Point,  a  somewhat  diflBcult  bend  in  Portage  River,  there  is  a 
clear  width  at  the  point  of  380  feet,  and  just  below  the  point  a  clear 
width  of  220  feet. 

The  available  balance  was  intended  for  renewal  of  the  old  revet- 
ments, but  it  is  believed  that  some  of  them,  owing  to  their  location  in 
clay  cuts,  may  not  need  renewal,  and  the  money  will  be  held  until  the 
necessity  shall  be  demonstrated. 

In  addition  to  the  approved  project  the  district  officer  has  repre- 
sented as  a  further  need  of  navigation  the  establishment  near  the 
lower  end  of  the  canal  of  a  harbor  of  refuge  similar  to  that  known  as 
the  "  Lily  Pond,"  near  the  upper  end.  The  work  would  be  simple. 
involving  only  an  enlargement  of  the  canal  and  the  construction  or 
revetment,  and  is  recommended  as  of  great  value  to  navigation. 

A  preliniinarv  examination  or  survey  hereon  was  authorized  by 
the  river  and  harbor  act  approved  March  2,  1907,  and  it  is  expected 
that  the  report  will  1h»  submitted  to  Conp-ess  in  December,  1907. 

The  maximum  draft  that  can  be  carried  through  the  waterway  at 
pres(»nt  is  liO  feet  at  low  water. 

The  usual  variation  of  water  level  extends  from  about  0  to  +1  foot 
above  low-water  datum. 

During  the  navigation  season  of  1906  the  commerce  through  this 
waterway  amounted  to  2,632,355  short  tons  of  freight,  valued  at 
$102,846,779.  and  72,400  passengers.  The  increase  in  freight  ton- 
nage over  that  of  the  preceding  year  amounted  to  9  per  cent. 

There  was  also  a  local  business  of  about  100,000  tons  of  freight, 
valued  at  about  $1,000,000. 

From  the  commencement  of  operations  for  improvement  by  the 
Ignited  States  in  1891  to  the  close  of  the  calendar  year  1906  it  is 
estimated  that  the  total  vessel  freight  entering  and  departing  aggre- 
gated 23,697,490  tons  (of  2,000  pounds),  vahied  at  $755,412,142. 

E^ect  of  project  on  freight  rates, — There  is  a  large  amount  of 
freiirht  shipped  from  towns  on  this  waterway — Houghton,  Hancock, 
Dollar  Bay,  Lake  Linden,  Hubln^ll,  and  Chassell — consisting  of  cop- 
lH»r,  lumber,  etc.,  and  freight  received  ng  of  coal,  other  sup- 
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plies,  and  general  merchandise,  on  which  the  estimated  saving  of 
$1.7y  per  ton  in  freight  rates  bv  water  over  railroad  rates  applies 
(see  p.  590).  The  amount  of  this  commerce  can  not  be  stated  until 
next  year,  as  the  records  kept  by  this  office  did  not  begin  to  sepa- 
rate the  business  of  these  towns  from  the  commerce  which  simply 
passes  through  the  waterway  until  1907,  This  business  would  not 
be  possible  except  for  the  improvements  to  this  waterway,  which  the 
Government  has  either  executed  itself  or  paid  for  by  purchase. 

This  waterway  also  serves  a  useful  purpose  as  a  harbor  of  refuge 
and  is  much  used  by  vessels  bound  up  or  down,  doing  business  at  the 
head  of  the  lake,  particularly  during  the  stormy  season  in  the  fall  of 
the  year.  As  many  as  46  vessels  nave  been  tied  up  at  one  time  at 
Lily  I'ond  waiting  for  weather.  By  lessening  the  aanger  and  risks 
of  navigation  in  this  manner,  to  whatever  degree,  makes  this  water- 
w^  to  that  extent  a  factor  in  the  reduction  or  cost  of  transportation. 

For  reports  on  examinations  and  surveys,  see  j\jinual  Report  of  the 
Chief  of  Engineers  for  1900,  page  574,  where  references  are  given. 

Jnly  1,  IBCM!,  bnlante  unexpended $21,000.30 

JuDe  30,  inOT,  amount  expended  ilurlug  flHcal  year,  for  ninlntenRuce 

oC  Improvement — _      6. 119.4S 

July  I,  litOT.  bn  la  nee  unexpended 14,889.82 

(See  Appendix  J  J  7.) 

8.  Operating  and  care  of  waterway  across  Keweenaw  Point,  from 
Keweenaw  Bay  to  Lake  Superior,  Michigan. — During  the  fiscal  year 
ending  June  30,  1907,  the  sum  of  $9,250  from  the  permanent  indcfi' 
nite  appropriation  of  July  5,  1884,  was  expended  in  repairs  to  the 
breakwaters  and  to  the  U.  S.  tug  Circle,  in  superintendence  and  gen- 
eral operation  of  the  canals,  guarding  again.st  encroachments  on  the 
channels  by  private  parties  ana  corporations,  on  surveys  and  mapping 
of  the  waterway,  and  the  collection  of  commercial  statistics,  etc. 

An  allotment  of  $14,000  from  the  same  source  for  the  same  purpose 
has  been  made  for  the  fiscal  year  ending  June  30, 1908. 

For  further  details  see  the  report  on  this  work  by  the  district 
office!'. 

(See  Ap|>endix  J  J  7.) 

9.  Harbor  nt  Marquette,  Mich. — This  harbor,  which  had  a  natural 
depth  of  18  feet  or  more,  afforded  no  protection  to  ves-sels  from  east- 
erly or  northeasterly  storms,  and  projects  were  approved  in  1867  and 
1888  for  the  construction  of  a  breakwater  composed  of  cribs  filled 
with  rock  and  projecting  from  the  shore  into  the  bay  a  distance  of 
3,000  feet.  This  breakwater  was  finished  in  1894  practically  as  pro- 
jected, but  since  its  commencement  extensive  repairs  have  been  made 
to  the  superstructure. 

The  amount  expended  uiJ  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  February  27, 
1890.     Its  estimated  cost  was  $232,930.71. 

Wcnk  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  an.I  it  is  now  built  to  a  length  of  2.920  feet,  which  is  97  per  cent 
of  tht'  entire  length.  It  is  100  leet  short  of  the  end  of  the  old  break- 
water, and  all  that  remains  to  complete  the  existing  project  is  to  build 
a  pierhead  and  connect  it  with  the  finished  work. 
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A  preliminary  examination  and  a  survey  of  Marquette  Harbor  and 
vicinity,  ''  with  a  view  to  ascertaining  whether  lurther  harbor  of 
refuse  facilities  are  needed,  and  if  so,  at  what  point,"  authorized  by 
the  river  and  harbor  act  approved  June  13,  1902,  w^ere  made  by  the 
district  officers,  who  express  the  opinion  that  greater  refuge  facilities 
are  needed  in  this  vicinity ;  that  Marquette  Harbor  is  the  best  place 
for  such  improvement,  and  that  the  additional  shelter  shouul  be 
secured  by  extending  the  present  breakwater  for  a  distance  of  1,500 
feet  at  an  estimated  cost  of  $303,000.  The  reports  on  this  subject 
were  transmitted  to  Congress  by  the  Secretary  of  War  December  16, 
1903,  and  printed  in  House  Document  No.  161,  Fifty-eighth  Congress, 
second  session.  They  are  also  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1904,  Appendix  I  I,  page  2786.  The  docu- 
ment is  accompanied  by  a  map  of  the  harbor. 

If  provision  be  maae  by  Congress  for  this  extension,  no  pierhead 
will  \ye  required  at  the  present  end  of  the  breakwater,  but  before  be- 
ginning the  extension  the  regular  form  of  concrete  superstructure 
would  have  to  be  continued  over  the  gap  of  100  feet  which  now  re- 
mains. This  would  cost  $6,000,  and  the  money  could  be  taken  from 
the  funds  now  held  in  reserve  for  further  improvement  ($21,391) 
awaiting  the  decision  of  Congress  on  this  matter. 

The  amount  exj^ended  on  the  new  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  not  including  outstanding  liabilities, 
w^as  $198,142.02,  of  which  $17,800  was  spent  for  maintenance. 

The  work  done  has  resulted  in  the  protection  of  the  ore,  coal, 
lumber,  and  commercial  docks  from  storms,  and  has  shown  the 
efficiency  of  the  concrete  breakwater. 

Between  the  breakwater  and  the  ore  docks  to  the  west  there  is 
generally  from  20  to  30  feet  of  water,  except  at  the  northerly  400 
feet  of  the  harbor,  where  the  depth  at  low-water  datum  is  only  14  to 
18  feet.  This  shallow  water  makes  it  difficult  for  vessels  doing  busi- 
ness at  the  ore  docks  at  the  north  end  of  the  harbor,  besides  somewhat 
restricting  the  area  available  for  harbor  of  refuge  purposes,  and  at 
least  a  portion  of  this  area  should  be  dredged  to  a  clear  depth  of  21 
feet  at  low-water  datum. 

For  the  maintenance  of  the  breakwater  the  sum  of  $10,000  should 
be  appropriated  biennially. 

The  usual  variation  of  water  level  extends  from  0  to  -|-  1  foot  above 
low-water  datum. 

The  vessel  commerce  of  this  i)ort  has  increased  from  780  arrivals 
and  clearances  during  the  fiscal  year  ending  June  30,  1872,  with  a 
registered  tonnage  of  370,000  tons,  to  2,064  arrivals  and  clearances  in 
1896,  carrying  1,832,061  short  tons  of  freight,  and  1,884  arrivals  and 
clearances  in  1906,  carrying  3,055,014  short  tons,  valued  at  $11,795,- 
985.  The  total  commerce  from  1867  to  1906,  inclusive,  is  estimated 
at  37,330,369  short  tons,  valued  at  $165,665,765.  This  includes  Mar- 
quette Bay. 

Effect  of  project  on  freight  rates:  Taking  the  estimated  saving  in 
cost  of  transportation  by  water  over  that  by  rail  as  $1.79  per  ton,  as 
on  page  590  of  this  report,  and  the  amount  of  vessel  freight  in  1906 
as  1,119,395  tons  (exclusive  of  the  business  done  at  Presaue  Isle), 
makes  a  total  saving  of  over  $2,000,000  for  the  one  year.  This  may  be 
said  to  have  been  effected  by  Government  improvements,  as  lake  com- 
merce could  not  otherwise  be  transacted  at  that  locality. 
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The  available  balance  (except  $21,391  held  in  reserve  for  further 
improvement)  it  is  proposed  to  expend  for  maintenance. 

For  reports  of  examinations  and  surveys,  see  Annual  Report  of  the 
Cliief  of  Engineers  for  1906,  page  576,  where  references  are  given. 

July  1,  190(5,  balance  unexpended |3,521.62 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907—  30, 000. 00 

33. 521. 62 

.Tune  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,807.39 

July  1,  1907,  balance  unexpended 29,714.23 

(See  Appendix  J  J  8.) 

10.  Harbor  of  refuge^  Marquette  Bay^  Michigan, — Marquette  Bay, 
also  known  as  Presque  Isle  Harbor,  is  a  small  bay  within  the  city 
limits  of  Marquette,  north  of  Marquette  proper,  and  distant  1^  miles 
therefrom. 

Before  improvement  the  locality  was  fully  exposed  to  storms  from 
the  east  and  northeast,  and  comparatively  little  shipping  was  done. 

A  resolution  of  Congress,  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.  The  results  of  this  survey,  with  estimates 
amounting  to  $20,000  for  breakwater  500  feet  long  and  $50,000  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Document 
No.  318,  Fifty-fourth  Congress,  first  session. 

The  project  adopted  by  the  act  of  June  3,  1896,  is  to  build  a  break- 
water 1,000  feet  in  length  off  Presque  Isle  Point. 

This  breakwater  was  completed  to  its  full  length  in  July,  1900. 

The  act  of  Congress  approved  June  13,  1902,  provided  that  a  por- 
tion of  the  appropriation  lor  Marquette  Harbor  "  not  exceeding  seven 
thousand  five  hundred  dollars  may  be  expended  in  connecting  the 
Presque  Isle  breakwater  with  the  shore." 

Under  this  provision  the  gap  between  the  breakwater  and  shore  was 
closed,  in  the  fall  of  1902,  by  a  timber  pier  216  feet  long  and  100 
linear  feet  of  shore  revetment  constructed. 

No  additional  work  is  proposed  except  for  maintenance. 

The  total  amount  expended  on  the  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  not  including  outstanding  liabilities, 
was  $57,597.34,  of  which  $2,541  was  expended  for  maintenance. 

The  work  done  has  enabled  vessels  to  lie  in  safety  at  the  ore  pier 
and  other  docks  in  the  vicinity,  and  shipping  has  increased  greatly. 

This  harbor  is  largely  used  for  commercial  purposes,  but  to  little  or 
no  extent  as  a  harbor  of  refuge. 

Vessels  drawing  19  feet  can  reach  the  ore  pier  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  0  to  -f-l  foot  above 
low-water  datum. 

The  lake  commerce  of  this  port  has  increased  from  1,110  arrivals 
and  departures,  with  1,095,243  tons  of  freight,  in  1897,  to  754  arrivals 
and  departures,  with  1,935,619  short  tons,  valued  at  $5,407,598,  in 
1906.  The  total  commerce  from  1897  to  1906,  inclusive,  is  estimated 
at  15,290,845  short  tons,  valued  at  $40,120,397. 

Effect  of  project  on  freight  rates:  The  saving  in  cost  of  transporta- 
tion by  water  of  1906  freight  over  the  cost  by  rail,  at  the  estimated 
figure  of  $1.79  per  ton,  as  on  page  590  of  this  report,  amounts  to 
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$3,465,000.  This  was  made  practicable  by  the  Government  break- 
water at  this  locality.  This  harbor,  as  already  stated,  is  not  used  for 
purposes  of  refuge,  and  it  may  hie  questioned  whether  its  frei^t 
business  could  not  have  been  transacted  at  Marquette,  only  3  miles 
distant,  where  the  Government  had  already  constructed  a  harbor. 

It  is  proposed  to  expend  the  available  balance  on  repairs  to  the 
breakwater. 

For  reference  to  reports  on  survey,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  page  307. 

July  1,  lOOG,  balance  unexpended $94a  66 

June  IW,  11K)7,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 41.00 

July  1,  1907,  balance  unexpended 902.06 

(See  Appendix  J  J  9.) 

11,  Harbor  of  refuge  at  Grand  Marais^  Mich. — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet 
depth  of  water  upon  it.  The  project  for  its  improvement,  adopted 
August  5,  1881,  and  modified  December  21,  1894,  has  for  its  object 
a  deep  and  safe  channel  into  the  harbor,  making  it  a  harbor  of  refuge. 
This  object  is  to  be  attained  by  building  parallel  piers  500  feet  apart, 
projecting  into  the  lake  to  a  depth  of  22  feet,  and  dredging  out  an 
18-iOot  channel  between  them,  connecting  the  deep  water  of  the  lake 
with  that  of  the  harbor,  and  by  closing  up  the  natural  entrance. 
5,770  feet  in  width,  by  a  solid  pile  dike,  driven  with  a  slope  toward 
the  waves  and  strongly  braced.  The  proposed  length  of  each  pier 
was  1,800  feet.  The  estimated  cost  of  the  entire  project  was  $484,000. 
The  west  pier  has  now  reached  a  length  of  1,912  leet,  the  east  pier 
1,545  feet,  and  the  pile  dike  is  completed. 

This  dike  was  built  in  1895-1897  to  close  the  natural  entrance,  to 
protect  the  harbor  from  storms,  and  prevent  the  movement  of  sand 
into  the  harbor.  The  expected  formation  of  a  sand  beach  along  the 
line  of  the  dike  is  partially  realized,  but  much  of  the  dike  is  still 
exposed  to  the  heavy  seas  and  to  damage  by  ice. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1907,  not  including  outstanding  liabilities,  was 
$448,077.29,  of  which  $92,192  was  expended  for  maintenance. 

About  8,()00  feet  of  the  pile  dike  was  repaired  and  strengthened 
between  September  1,  1904,  and  August  0,  1906,  under  two  contracts, 
at  a  total  cost  (including  administration)  of  nearlv  $54,000. 

It  is  hoped  that  no  further  work  than  this  will  be  necessary  on  the 
dike,  but  it  is  possible  that  the  riprap  will  settle  into  the  sand  bottom 
by  the  action  of  waves  and  require  additional  rock. 

The  last  dredging  was  done  in  1904  and  gave  an  average  depth  of 
18^  feet  at  low-water  datum  and  a  least  depth  of  16  feet  (where  some 
lumps  were  left  by  the  dredge)  for  a  width  of  180  feet  to  190  feet. 

Some  shoaling  in  the  entrance  channel  has  occurred  since  this 
dredging  was  done,  soundings  taken  in  the  spring  of  1906  showing  a 
depth  of  14  to  16  feet  in  the  central  width  of  250  feet  through  Uie 
entrance. 

Some  dredging  between  the  piers  will  be  needed  in  the  next  two 
years. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum* 
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In  front  of  the  entrance  to  the  harbor  the  22-foot  curve  of  depth 
has  advanced  lakeward  betTreen  400  and  500  feet  since  the  project 
for  improvement  was  adopted,  and  this  fact  will  entail  some  addi- 
tional expense  for  pier  extension  to  deep  water.  This  would  now 
require  an  addition  of  360  feet  to  the  west  pier  and  704  feet  to  the  east 
pier.  This  would  bring  the  total  cost  of  these  extensions  up  to 
$127,680 — about  $44,512  more  than  the  original  estimate.  It  is  hoped, 
however,  that  the  original  estimate  will  finish  the  west  pier  and  build 
all  that  is  necessary  of  the  east  pier.  The  west  pier  is  now  advanced 
344  feet  farther  into  the  lake  than  the  east  pier. 

The  sand  movement  in  front  of  the  entrance  is  generally  from  the 
west  toward  the  east,  and  it  is  important  that  the  w^  pier  be 
extended  to  deep  water  soon,  in  order  to  shut  off  the  encroachment 
of  sand  upon  the  channel  from  that  direction.  The  extension  of  the 
east  pier  should  be  built  after  the  completion  of  the  west  pier,  and  it 
is  quite  possible  that  its  full  extension  will  not  be  necessary. 

The  commerce  of  this  port  has  increased  from  1,910  tons  in  1887  to 
656  arrivals  and  clearances,  with  90,497  tons  of  freight,  valued  at 
$691,650,  in  1896,  and  1,852  arrivals  and  clearances  in  1906,  with 
103,575  short  tons,  valued  at  $2,508,375. 

The  total  commerce  from  1880  to  1906,  inclusiTe,  is  estimated  at 
1,330,259  short  tons,  valued  at  $20,497,866. 

Effect  of  project  on  freight  rates ;  Estimated  saving  by  water  trans- 

{)ortation  as  against  rail,  $1.79  per  ton,  amounting  to  $185,400  for  the 
ake  commerce  of  1906.  (See  p.  580  of  this  report.)  With  the 
original  condition  of  the  harbor  this  shipping  could  not  have  been 
carried  on,  and  the  above-mentioned  saving  in  cost  of  transportation 
is  a  result  of  the  project  for  improvement. 

The  available  balance  it  Is  proposed  to  expand  In  extending  the 
west  pier,  and  in  repairs  to  piers  and  dike,  and  in  dredging  between 
the  piers. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  page  579,  where  references  are 
given. 

July  1,  190*1,  balaace  unexpended $29,188.00 

Amount  Jiii|)ro|>rlflted  by  river  and  liartwr  iifl  iippnival  Miircli  2,  1!X17-     30,  000. 00 


m.  188. 9B 
June  30,  1007.  amount  expended  during  flacal  year,  for  maintenance 
o(  improvement 21,542.93 

July  1,  1907,  balance  unexpended .37.  ftW.03 

Amount  (eBtlmateC)  required  tor  i.«mpletloii  ot  existing  project 45, 401.  S8 

(See  Appendix  J  J  10.) 


EXAMINATION  AND  SnBVEY  OF  DCLnTH-SUPEHIOR  HARBOR,  MINNESOTA 
AND  WISCONSIN,  MADE  IN  COMPLIANCE  WITH  CONCURRENT  RESOI.TJTION 
OF  CONGRESS  OF  JUNE  20,  190G. 

Report  dated  September  5, 1906,  was  submitted  bv  a  Board  of  Engi- 
neers pursuant  to  requirement  of  concurrent  resolution  of  Congress 
dated  June  20,  1906,  on  examination,  and  miri'ey  of  Diiluth  lliirbor, 
Minnesota,  with  a  veiw  to  iletei'mming  what  modifiralione,  if  any, 
should  he  made  in  the  present  plan  of  impi'ovement.    The  report  was 
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transmitted  to  Congress  and  printed  in  House  Document  No.  82, 
Fifty-ninth  Congress,  second  session.  Plans  for  improvement  at 
Superior  Entry,  at  an  estimated  cost  of  $1,703,000,  and  at  the  Duluth 
entrance,  at  an  estimated  cost  of  $10,000,  with  annual  maintenance 
charge  of  $2,500,  are  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  ON  THE  NORTHERN  AND 

WESTERN  SHORES  OF  LAKE  MICHIGAN. 

This  district  was  in  the  cliarge  of  Maj.  W.  V.  Judson,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  W.  H.  Bixby,  Corps  of 
Engineers. 

L  Manititi(j[ue  Harbor^  Michigan. — The  original  depth  at  the  mouth 
of  the  Manistique  River  was  8  feet.  By  private  enterprise  3,000 
linear  feet  of  slab  piers  had  lx?on  built  and  a  channel  dredged  to  a 
depth  of  11  feet  beiore  any  appropriation  was  made  by  the  Govern- 
ment. 

The  original  project,  adopted  in  1880,  provided  for  increasing  the 
depth  of  the  channel  to  18  leet  below  datum  for  a  w-idth  of  150  feet 
by  dredging.    The  amount  expended  on  this  project  was  $3,955.05. 

The  present  project,  adoj)ted  by  the  river  and  harbor  act  of  March 
3,  1905,  is  estimated  to  cost  $270,000,  and  provides  for  pier  construc- 
tion, breakwater  extension,  and  dredging  to  a  depth  of  19  feet  below 
datum.     (See  Annual  Report  for  1905,  p.  525.) 

The  estimate  of  cost  does  not  include  the  acquisition  of  land  and 
existing  structures  required  in  connection  with  the  proposed  work, 
which  must  l)e  transferred  to  the  United  States  without  expense 
before  tlie  improvement  is  l^egiui. 

The  river  and  harbor  act  approved  March  2,  1907,  provides  that  the 
appropriation  for  imj)rovement  and  maintenance  of  this  harbor  is  ''  to 
be  expended  by  the  Secretary  of  War  upon  the  present  project  or  any 
modification  thereof."  A  modification  of  the  present  project  is  in 
preparation,  but  has  not  yet  been  submitted  to  tlie  Secretary  of  War 
tor  approval. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $4,454.14,  none  of 
which  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  ^neral  super- 
vision. No  result  in  the  way  of  increased  depth  and  width  has  been 
obtained. 

A  dam  across  the  Manistique  River,  located  about  1  mile  from  the 
mouth  of  the  harl)or,  constitutes  the  head  of  navigation. 

It  is  proposed  to  exi)end  the  available  balance  in  the  construction 
of  the  west  pier.  The  maximum  draft  which  could  be  carried  June  30, 
1907,  was  alx)ut  15  feet.  The  usual  mean  annual  variation  of  level  of 
water  surface  is  alK)ut  1  foot. 

The  commerce  affected  by  the  project  is  in  lumber,  coal,  and 
general  merchandise.  Car  ferries  call  at  this  harl)or  during  the  entire 
year.  The  volume  of  commerce  which  will  l)e  l)enefited  is  consider- 
able.   The  value  of  the  commerce  affected  is  not  known. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment.  It  is  impracticable  to  esti- 
mate the  amount  of  reduction  in  rates  thereby  effected. 
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For  references  to  more  extended  information  and  for  report  on 
examination  and  survey  see  Annual  Report  for  1904, Part  3,  page  2869. 

Commercial  statistics  for  1906. — Arrivals  of  vessels,  79 ;  shipments 
and  receipts,  92,907  net  tons. 

July  1.  100(5,  balance  unexpended $22,614.55 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1007.     25, 000. 00 

47, 614. 55 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement    23. 74 

July  1,  1907,  balance  unexi)ended 47,590.81 

Amount  (estimated)  required  for  completion  of  existing  project 220,000.00 

(See  Appendix  K  K  1.) 

2.  Gladstone  Harbor^  Michigan. — The  harbor  of  Gladstone  is  a  nat- 
ural one,  and  the  main  channel  is  from  24  to  42  feet  in  depth.  The 
portion  of  this  harbor  under  improvement  was  obstructed  oy  shoals. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  dredging  to  a  depth  oi  21  feet 
below  datum  of  so  much  of  the  harbor  as  lies  outside  or  a  line  drawn 
perpendicular  to  the  axis  of  the  ore  dock  through  its  outer  end.  Esti- 
mated cost,  $14,000.  The  amount  expended  on  the  work  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $7,527.76,  of  which 
$247.17  was  applied  to  maintenance. 

The  expenaitures  during  the  fiscal  year  have  been  for  general 
supervision. 

The  approved  project  was  completed  in  1905 ;  since  then  the  expen- 
ditures have  been  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  30,  1907,  was 
about  21  feet.  The  usual  mean  annual  variation  of  level  of  water 
surface  is  about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal,  grain,  flour, 
and  general  merchandise,  and  is  general  in  character.  The  volume 
of  commerce  is  large;  its  value  is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore,  both 
locally  and  for  transshipment.  It  is  impracticable  to  estimate  the 
amount  of  reduction  in  rates  thereby  effected. 

For  report  on  examination  and  survey,  see  Annual  Report  for  1904, 
Part  3,  page  28G1. 

Commercial  statistics  for  1906. — Arrivals  of  vessels,  311 ;  shipments 
and  receipts,  527,193  net  tons. 

July  1,  190(>,  balance  unexpended $6,719.41 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance     ' 
of  improvement 247. 17 

July  1,  1907,  balance  unexpended 6,472.24 

(See  Appendix  K  K  2.) 

3.  Menominee  Ilarhor  and  River ^  Michigan  and  Wisconsin. — Prior 
to  act  of  June  13,  1002,  the  harbor  and  river  constituted  two  works. 
By  this  act  they  were  consolidated. 

{a)  Ilarhor'.— OY\gmi\\  depth  of  channel,  about  5  feet;  width,  200 
feet.  Tlie  original  project,  adopted  in  1871,  provided  for  two  par- 
allel piers,  400  feet  apart,  extending  to  the  16-foot  contour  in  Green 
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Bay,  and  for  a  channel  15  feet  deep  between  them,  modified  as  fol- 
lows: 1874,  extending  piers  to  17- foot  contour;  1890,  increasing 
depth  to  17  feet;  1899,  increasing  depth  to  20  feet.  Amount  ex- 
pended on  original  and  modified  projects,  $234,344.77. 

(h)  /^/rer.— -Original  navigable  depth,  5  feet.  The  original  proj- 
ect, adopted  in  1800,  provided  for  a  channel  200  feet  wide  and  17  fejet 
deep,  modified  as  follows:  1892,  width  at  upper  end  reduced  to  100 
feet;  1890,  formation  of  a  turning  basin  250  leet  wide,  GOO  feet  long, 
17  feet  deep  at  upper  end  of  channel,  and  extending  channel  425  feet 
for  a  width  of  75  feet.  Amount  expended  on  original  and  modified 
projects,  $114,414.15. 

(c)  Ilarhor  and  river, — The  existing  project^  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  increasing  the  depth 
to  20  feet,  at  an  estimated  cost  of  $60,000. 

Under  a  provision  of  the  act  of  March  3,  1905,  the  existing  project 
was  nuKlified  bv  omitting  therefrom  the  improvement  of  all  that 
portion  of  the  Menominee  River  above  and  to  the  westward  of  Ogden 
Street  Bridge. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $51,421.15,  of  which 
amount  $13,169.40  was  applied  for  maintenance.  Of  this  amount 
$3,372.14  was  derived  from  miscellaneous  sources. 

The  existing  project,  as  modified,  was  completed  in  1903.  Since 
then  the  ex|>enditures  have  been  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  renewal  of 
the  harbor  piers  above  the  water  line.  Xo  result  in  the  way  of 
increased  depth  and  width  has  been  obtained. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  19  feet. 
The  mean  annual  variation  of  level  of  water  surface  is  about  1  foot. 

It  is  proposed  to  expend  the  available  balance  in  renewal  of  piers 
above  the  water  line*  and  in  dredging. 

The  Menominee  River  is  navigable  for  a  distance  of  about  2  miles 
from  its  mouth. 

The  volume  of  commerce,  while  large,  is  not  increasing.  Its  value 
is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  conmiodities,  such  as  coal,  grain,  and  lumber, 
lM)th  locally  and  for  transshipment.  It  is  impracticable  to  es-timate 
the  amount  of  reduction  in  rates  thereby  effected. 

For  r(»fer(»nces  to  more  extended  iniFormation,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  519. 

Comwrrrial  Mfaffsfirs  for  1900. — Arrivals  of  vessels,  219 ;  snipments 
and  receipts,  lti0.ir>8  net  tons. 

.Tilly  1.  VM)iK  Xmhiuci*  iin<*xi)ended $6,201.16 

MlHceHaiUHMiK  nni'lptH 1,845. 14 

Amount  approprlatiMl  bj-   rivor  and   har!>or  act  api)roved  March  2, 

11K)7 5,000.00 

13, 04a  30 
.luiif  '*^l  11)07.  aiiKiiiiit  <»xi»on(l<»<l  during  flHcal  year,  for  niaintenance  of 

IniprovtMnont     .       .      5,202.20 

July  1,  11M)7,  balan<-<»  unexpended 7,754.10 

(See  Appendix  K  K  3.) 
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i,  Oconto  HarboTy  Wisconsin. — ^The  original  depth  at  i 
of  the  river,  about  3  feet,  was  increased  bv  private 
feet  before  work  was  begun  by  the  United  States. 

The  original  project,  adopted  in  1882,  provided  for  extending  the 
parallel  slab  piers  built  by  the  city  of  Oconto  to  the  11-foot  contour 
m  Green  Bay  and  for  a  channel  100  feet  wide  and  9  feet  deep  ex- 
tending up  the  Oconto  River  a  distance  of  about  2  miles,  at  an  esti- 
mated cost  of  $150,000;  modified  in  1897  by  abandoning  the  upper 
3,800  feet  of  the  channel ;  estimated  cost  of  modified  project,  $115,610. 

The  amount  expended  to  June  30,  1907,  was  $92,579.65,  of  which 
$8,010.18  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  general 
supervision. 

The  9-foot  channel  was  practically  completed  in  1899. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  :5vas  about 
7.5  feet.  No  soundings  have  been  taken  since  then.  For  1,000  feet 
above  the  westerly  end  of  the  Government  improvement  the  Oconto 
River  has  a  navigable  depth  of  about  3  feet. 

Mean  annual  variation  in  level  of  water  surface  is  about  1  foot. 

The  commerce  benefited  by  the  improvement  is  of  a  purely  local 
character  and  very  small  in  volume. 

It  is  believed  that  the  project  has  no  material  effect  in  controlling 
freight  rates. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  520, 
and  1906,  page  599. 

Commercial  statistics  for  1906. — Shipments  and  receipts  by  all 
ways  of  transportation,  529,256  net  tons;  shipments  and  receipts  by 
way  of  the  harbor  only,  5,725  net  tons. 

July  1,  IDOT),  balance  unexpended $3,645.35 

June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 225. 00 

July  1,  1907,  balance  unexpended- __- 3,420.35 

(See  Appendix  K  K  4.) 

5,  Green  Bay  Harbor^  Wisconsin. — This  work  consists  of  two 
improved  channels — first,  from  the  mouth  of  Fox  River  northerly 
to  the  21-foot  contour  in  Green  Bay;  second.  Fox  River  below 
Depere  to  the  southerly  limits  of  the  city  of  Green  Bay.  The  inter- 
vening pool  in  Fox  River,  connecting  these  channels,  has  a  natural 
depth  of  from  25  to  40  feet  and  requires  no  improvement.  The 
outer  channel  was  originally  circuitous  and  narrow,  with  an  available 
depth  of  11  feet.  The  original  navigable  depth  of  the  inner  channel 
was  also  11  feet. 

The  origfinal  project  for  outer  channel,  adopted  in  1866,  provided 
for  dredging  a  channel  200  feet  wide,  13  feet  deep,  and  8,800  feet 
long,  and  for  revetting  about  650  feet  of  same  at  Grassy  Island,  mod- 
ified as  follows:  1872,  straightening  channel  and  increasing  depth  to 
14  feet;  1874,  depth  15  feet,  length  11,600  feet;  1892,  depth  17  feet, 
length  16,500  feet;  1897,  increasing  width  at  entrance  to  500  feet. 

The  original  project  for  inner  channel,  adopted  in  1892,  provided 
for  dredging  a  channel  150  feet  wide  and  13  feet  deep,  modified  as 
follows :  1896,  increasing  depth  to  17  feet. 
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These  channels  were  completed  by  the  exi>enditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  June 
13,  1902,  provicles  for  increasing  the  depth  of  the  outer  channel  to 
20  feet,  at  an  estimated  cost  of  $105,000.  It  also  provides  for  main- 
tenan(!c  of  existin":  works. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  was  $114,590.81,  of 
which  amount  $12,244.09  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  l>een  for  repairs  to 
revetments  at  Grassy  Island  and  for  general  supervision. 

The  approved  project  was  completed  in  1903.  Since  then  all 
expenditures  have  l)een  for  maintenance. 

The  maximum  draft  that  could  l^  carried  June  30,  1907,  was 
al)out  18  feet  in  the  outer  channel  and  14.5  feet  in  the  inner  channeL 

The  mean  annual  variation  in  level  of  water  surface  is  about  1  foot. 

Connecting  with  the  upper  end  of  the  inner  channel  at  Depere, 
Wis.,  Fox  River  is  navigable  by  canals  and  slack-water  navigation 
to  Portage,  Wis.,  a  distance  of  150  miles. 

The  commerce  of  Green  Bay  is  large  and  of  a  general  character. 
Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber, 
both  locally  and  for  transshipment. 

It  is  proposed  to  apply  the  available  balance  in  maintenance  of 
channel  ana  existing  works. 

For  references  to  more  extended  information,  maps,  and  reports 
on  '       '  "  "  ^  -r-         .   -      - 

C 
menti 

July  1,  100(j,  balance  unexpi»nded $10,107.39 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-       5, 000-  00 

15, 107.  30 
.Tune  .'»0,  1907.  amount  exi)end<Hl  during  fiscal  year,  for  maintenance 
of   improvement 6, 612.  49 

July  1,  1907,  l)alanct»  unexpended 8,594.90 

(See  Appendix  K  K  5.) 

G.  Sfuff/con  Bay  and  Lake  Michigan  Ship  Canal^  ^VisconMn^  and 
harhor  of  refuge  ronjwf'ted  therewith. — Prior  to  act  of  June  13,  1902, 
the  canal  and  harhor  constituted  two  works.  By  this  act  they  were 
consolidated. 

(a)  CauaL — In  its  natural  condition  Lake  Michigan  was  separated 
from  Sturgeon  Bay,  an  arm  of  Grc^en  Bay,  by  a  neck  of  land  aoout  If 
miles  wide,  havin^r  a  maximum  elevation  above  the  lake  level  of  about 
i28  f(»et.  The  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Har- 
bor Company,  from  1872  to  1881,  constructed  across  this  neck  a  canal, 
without  locks  or  gates,  7,200  feet  long,  100  feet  wide  at  water  surface, 
and  14  f<»et  deep,  and  in  continuation  of  the  canal  dredged  a  channel 
in  Sturgeon  Bay  0,100  feet  long,  of  alxout  same  dimensions  as  the 
canal.  Of  the  14,000  linear  feet  of  canal  banks,  8,437  feet  was  pro- 
vided with  pile  revetments.  The  United  States  assumed  possession 
of  the  canal  April  25,  1893. 
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The  original  project,  adopted  in  1874,  provided  for  building  6,000 
linear  feet  of  revetment,  width  between  new  revetments  to  be  160 
feet,  for  building  2,000  linear  feet  of  fender  piling,  and  for  a  channel 
15  feet  deep;  modified  as  follows:  1876,  provided  for  a  width  of 
250  feet  between  revetments  for  the  westerly  1,000  feet  of  the  canal, 
and  for  increasing  width  between  revetments,  whenever  rebuilt,  to  160 
feet.  The  original  project  as  modified  was  completed  during  the 
fiscal  year  endmg  June  30,  1903. 

(b)  Harbor, — Before  the  construction  of  this  harbor  was  under- 
taken the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal  was  entirely  unprotected  from  storms  from 
northeast  to  southwest. 

The  original  project,  adopted  in  1873,  provided  for  the  construc- 
tion of  converging  piers  850  feet  apart  at  the  shore  line,  and  250  feet 
apart  at  outer  end,  inclosing  an  area  of  about  10  acres,  which  was  to 
be  dredged  to  the  requirements  of  navigation  at  that  time;  modified 
as  follows:  1879,  provided  for  sheet  pilmg  the  pile  piers;  1880,  pro- 
vided for  extending  each  pier  150  feet  by  detached  cribs,  thereby 
increasing  width  of  entrance  to  335  feet,  and  dredging  to  a  depth  of 
17  feet.     The  original  project  as  modified  was  completed  in  1884. 

The  amount  expended  on  the  foregoing  projects  is  $349,119.26. 

(c)  Canal  and  harbor, — The  existing  project  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  maintenance  and  for 
inci-easing  the  depth  of  channel  to  21  feet  from  Lake  Michigan  to 
Sturgeon  Bay;  estimated  cost,  $222,000.  The  river  and  harbor  act 
approved  March  2,  1907,  authorizes  dredging  in  the  vicinity  of  Hills 
Point. 

The  amount  expended  on  existini;  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  is ^$227,228.88,  of  which  $18,092.86 
was  applied  to  maintenance.  Of  this  amount  $11,839.75  was  derived 
from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  principally  for 
dredging  in  the  vicinity  oi  Hills  Point,  and  have  resulted  in  increas- 
ing the  width  of  21-foot  channel  at  that  locality  from  about  120 
feet  to  about  800  feet. 

The  existing  project  is  completed  with  the  exception  of  dredging 
about  500  feet  of  channel  in  the  vicinity  of  the  bridge.  The  funds 
available  are  sufficient  for  completion  or  project. 

The  inaximum  draft  that  could  be  carried  June  30,  1907,  between 
Lake  Michigan  and  the  bridge  was  about  19  feet,  but  on  account  of 
shoal  water  in  the  draws  of  the  bridge  the  maximum  draft  that  could 
be  carried  between  Lake  Michigan  and  Green  Bay  was  about  15  feet. 

Mean  annual  variation  in  lev^el  of  water  surface  is  about  1  foot. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber. 
It  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys  see  Annual  Report  for  1904,  page  523. 

Commercial  statistics  for  1906, — Number  oi  vessels  passing  through 
canal.  '>M>^y:  tonnage,  1,478,282;  estimated  value  of  cargoes, 
$20,340,763.40;    number   of   vessels   seeking  shelter,   120;    tonnage, 
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July  1.  '.'.•••T.  !iM.;mi  !•  'in»'Xii»HnlH*l__    .V*,  11438 

f  S«*p  ApfA*ntlix  K  K  ♦».  i 

".  '>//• /'//'/I*/  '/"'/  "'/'•  '  '''  >^'//'y»'>/J  ^'/y  */w*/  Lak.H  Mh*hifjnn  Skip 
/ '/yir//.  II /.*w. „.*;,.. —  r'n<li»r  aii  :illt)rnieiu  fnmi  the  indetinite  apMO- 
f*ri:irion  **f  •^ll.v  •'».  l'***4,  fop  np»*r:irinir  :iii«l  '"itv  t)f  cunuL^  and  other 
svi>r!\-  nf  ii:iv!if:irii)n.  rli»*n»  \v:i>  ^*xp♦»n»lt*^i  tliirin;r  the  ti^ioal  vear  endinc 

fC»'piiir-  'ampp  null  it*  to  rh»*  r»*v«*tment.-  at  various  places  where 
nf^'fiMil  and  to  th»*  biiiMinir-  and  plant  pertaining  to  the  canaL  The 
prMnii-»*y  in  rl'i»*  vuinir\  "»f  rhe  olBre  and  watch  hou^^ei^  were  traded 
■AiA  «irli#>r^viM»  iniprowil  mA  th»*  canal  operated  and  cared  for  in 
;nir,r.|:iin  I-  witii  rht»  approved  projei!t-  A  new  office  building 
builr  ar.il  rht'  lnni:-f  n«'i^upie<l  by  the  assistant  rsuperintendent 
f-nlarjT'-'l- 

N'riviffiition  throii<rh  th»^  I'anal  openetl  April  10,  1S)0>,  closed  bv  ice 
Jariiiar\  11.  I'.^oT,  ai;il  reMinitrrl  April  I,  11>07. 

For  ronjm#^n  ial  -tati.-tit^.  -4*e  repx^rt  upon  improvement  of  8tur»oa 
Bay  ari<l  I^\kf  Micliipin  rShip  Canal  and  harbor  of  refuge  connected 
thfrfwirh. 

»  >ri-'  Apprinlix  K  K  7. 1 

v.  .{hj"fi"f  II'ii'h'»i\  \\"»jift,i,jfa,, — Previous  to  the  improvement  of 
this  liarUir  tin*  «li'pth  of  \vat»*r  at  the  mouth  of  the  .Vhnapee  (or  Wolf) 
KiviT  \xa.-  <aily  '•\  f»-»'t  an<I  the  present  harbor  was  not  available  for 
purjM)-**^  of  mill iiit^ roe. 

'I  hr  <n'iirinal  projtt.t  a<lopteii  in  lS7o  provided  for  the  formation 
of  a  -mall  artiti«ial  hari>or,  connfrt»-d  with  the  lake  bv  a  channel  100 
ffft  wi^le  aiiil  V'\  f**»-t  <hvp,  by  pier  construction,  dreclging,  and  rock 
HMuoval.  nHHliri»Ml  a-  follow-:  1SS4,  width  of  entrance  increased  to 
•jDo  f»'i^r  by  otf-i't  in  <*ach  pier,  main  and  detached  piers  to  be  con- 
nected by  «ruitle  piling':  March  3,  1^00,  provided  for  extendin|r  the 
i;i-f(K)t  channel,  lor  a  width  of  50  feet,  a  distance  of  800  feet  by  rock 
removal  aiwl  clreil^iu^.  at  an  estimated  cost  of  $19,266. 

The  amount  ex|K»nrle(l  on  this  project  and  its  modifications  to  June 
30,  11»07.  is  s?L>01,r,Ml.46,  of  which  §8,687.96  was  for  maintenance. 

The  exi>ting  project,  adopted  by  Congress  by  act  approved  March 
2,  HM)7,  provides  for  the  construction  of  an  outer  harbor,  with  a 
depth  of  10  feet  of  water;  estimated  cost,  $140,000,  of  which  $100,000 
is  yet  to  lx.»  appropriated  under  continuing-contract  authorization. 

The  amount  ex|)ench»d  on  the  work  of  existing  project  up  to  the 
close  of  tlie  fiscal  year  ending  June  30,  1907,  was  $934.25.  ISo  result 
in  the  way  of  increns<»d  depth  has  yet  been  obtained,  the  expenditures 
liaving  lx»en  for  survey  and  preparation  of  plan  for  outer  harbor. 

The  maximum  (h'aft  that  could  l)e  carried  to  the  Goodrich  dock 
June  30, 1907,  was  alK)ut  12  feet.  The  mean  annual  variation  in  level 
of  water  surface  is  about  1  foot. 
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Ahnapee  River  is  navigable  for  a  distance  of  about  2  miles  from 
its  mouth  for  crafts  drawing  4  feet,  but  there  are  no  vessels  plying 
on  it. 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 
It  is  believed  that  the  project  has  no  material  eflfect  in  controlling 
freight  rates. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
expenditure  in  fiscal  year  ending  June  30,  1909,  for  completion  of 
existing  project. 

For  references  to  more  extended  information,  maps,  and  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  page  524. 

Commermal  statistics  for  1906, — ^Arrivals  of  vessels,  644 ;  shipments 
and  receipts  by  all  ways  of  transportation,  142,667  tons,  about  two- 
thirds  of  which  is  by  way  of  the  harbor. 

July  1.  1906,  balance  unexpended $4,9G0.04 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     43, 000. 00 

47, 960. 04 
June  30.  1907,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $934.25 

For  maintenance  of  improvement 421.50 

1, 355.  75 


July  1,  1907,  balance  unexpended 46,604.29 

July  1,  1907,  outstanding  liabilities 512.58 


July  1,  1907,  balance  available 46,091.71 


Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
IJXK).  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1907 . 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  K  K  8.) 

0,  Kewaunee  Harbor^  Wisconsin, — The  original  entrance  to  the 
Kewaunee  River  was  not  more  than  20  feet  wide,  wnth  a  depth  of 
about  8  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged 
bowlders.  The  present  harbor  was  therefore  not  available  for 
purposes  of  commerce. 

The  original  project  for  its  improvement  adopted  in  1881,  which 
is  the  existing  project,  provided  for  an  artificial  entrance  channel  15 
feet  deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected 
by  two  parallel  piers  200  feet  apart,  and  extending  from  the  shore  to 
the  19-foot  contour  in  the  lake.  Estimated  cost,  $200,000.  The  proj- 
ect was  completed  in  1898  at  a  cost  of  about  $150,000. 

The  amount  expended  up  to  June  30,  1907,  was  $171,750.97,  of 
which  amount  $21,750.97  was  for  maintenance.  Of  this  amount, 
$417.44  was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
and  general  supervision. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  was 
about  16  feet.  The  mean  annual  variation  in  level  of  water  surface 
is  about  1  foot. 
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Connecting  with  the  westerly  end  of  the  improved  channel 
Kewaunee  River  has  a  navigable  depth  of  4  feet  for  a  distance  of 
about  Oi  miles,  but  there  is  no  regular  commerce  on  the  river. 

The  additional  work  proposed  is  for  maintenance  of  piers  and 
channel. 

The  volume  of  commerce  is  quite  large  and  is  of  a  general  character. 
A  line  of  car- ferry  steamers  calls  at  this  harbor.  Tlie  value  of  the 
water-borne  (rommerce  is  stated  bv  the  mavor  of  Kewaunee  to  be  as 
follows :  Shipments,  $5,rjOS,000 ;  receipts,  $(:,405,000 ;  total,  $12,003,000. 
The  reliability  of  these  figures  is  uncertain. 

It  is  lK»lieved  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  etc,  both 
lcx!ally  and  for  transshipment.  It  is  impracticable  to  estimate  the 
amount  of  reduction  in  rates  therebv  effected. 

For  ref(»r(»n''es  to  more  extended  information,  maps,  and  reports 
on  examination  and  survey,  see  Annual  Report  for  1904,  page  525. 

CofiunerrinJ  ntatistifM  for  U)OG. — Arrivals  of  vessels,  446;  shipments 
and  rcHvipts.  181),iJl)7  net  tons. 

.luly  1.  IIMm;.  bnlaiicc  um'XiK'nae<l $2.52aQ9 

MiscfUjiiKfius  n*<'<Mpts 365.25 

Amount  jii»pn)i»rl;it(Hl  !>y  rivrr  jiikI  barlM)r  act  approved  March  2, 1907.     5.000.00 

7«  891.  &I 

Jniio  :M).  11K>7.  amount  cxi^'udwl  during  fiscal  year,  for  niainteuance  of 

improvement  .  __  __    __  __  __   __   __  __  1,425.47 

July  1,  11H)7,  balance  un4'XpcndfMl 0.406.47 

(See  Ap])en<lix  K  K  0.) 

KL  Tfr<t  U'trvvH  II(irboi\  Wwonfdn. — The  original  depth  of  the 
(»ntranc(»  to  Twin  rivers  was  from  il  to  4  feet  and  the  present  harbor 
was  not  available  for  purposes  of  commerce. 

The  original  project  adopted  March  3,  1871,  provided  for  the 
formation  of  a  channel  of  navigable  width  and  13  feet  deep,  connect- 
ing Twin  rivers  with  Lake  Michigan  bv  building  parallel  piers  ex- 
tending to  tlie  ID- foot  contour  and  dredging  between  them,  at  an 
estimated  cost  of  $-J()r),.")8s.8().  modified  in  1807,  by  terminating  the 
piers  at  th<'  14-foot  contour. 

The  total  amount  ex|X'nded  on  original  and  modified  project  was 
$lM7.(;13.3:>. 

'^Ilie  <'xisting  j)rojec't,  adopted  March  i2,  1007,  is  a  modification  of 
phui  "A,"  printed  in  House*  Document  No.  730,  Fifty-ninth  Con- 
}XVi'^^.  first  session,  and  provides  for  increasing  the  depth  of  channel 
to  ir»  feet  ainl  for  the  c(mstruction  of  a  stilling  basin  on  the  north 
si<h'  of  liarbor.  Tlie  sum  of  $00,000  was  appropriated  for  the  pur- 
pose. 

Th<'  amount  exp(»n<hMl  on  the  work  of  existing  project  up  to  the 
close  of  tlM'  fiscal  year  ending  June  30,  1007,  was  $2,530.29,  all  of 
which  was  applied  to  maintenance.  No  result  in  the  way  of  in- 
creastnl  deptli  has  y(»t  lx»en  obtained. 

The  expenditures  (hiring  the  fiscal  year  were  for  maintenance, 
consisting  of  repairs  to  the  pile  revetments  along  the  harbor  piers 
and  the  restoration  of  the  channel  by  dredging. 

Th(»  maximum  draft  that  could  Ik»  carried  June  30,  1007,  was  about 
13  f(»(»t.  Th(»  mean  annual  variation  in  level  of  water  surfaoe  is 
alwut  1  f(K)t. 
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East  and  West  Twin  rivers  have  a  navigable  depth  of  7  feet  for  a 
distance  of  about  3  miles  and  7  miles,  respectively,  from  the  harbor 
piers.  There  is  no  regular  commerce  on  these  rivers.  For  many 
years  they  have  been  used  by  rowboats  and  for  floating  saw  logs. 

The  volume  of  commerce  of  this  harbor  is  small  and  of  a  local 
character.     Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  small  effect  in  controlling 
freight  rates  on  coal  for  local  consumption,  but  the  amount  of  reduc- 
tion in  rates  is  unknown. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  526, 
and  for  1906,  pages  599  and  645. 

Commerciat  statistics  for  1906. — Arrivals  of  vessels,  341 ;  receipts, 
35,425  net  tons. 

July  1,  190G,  balance  unexpended $1,730.82 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 1907.  00, 000.  00 

91,  730. 82 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 2,  774.46 

July  1,  1007,  balance  unexpended 88,956.36 

July  1,  1007,  outstanding  liabilities 1,875.00 

July  1,  1007,  balance  available 87,081.36 

(See  Appendix  K  K  10.) 

11.  Manitowoc  II arhor ^Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project,  adopted  in  1854,  provided  for  building  paral- 
lel piers  220  feet  apart  and  dredging  between  them  to  obtain  a  channel 
12  feet  in  depth  connecting  Manitowoc  River  with  Lake  Michigan, 
modified  as  follows:  1881,  provided  for  extending  piers  to  19^-Toot 
contour  and  increasing  depth  to  19  feet  at  entrance  and  15  feet  at  the 
shore  line;  1890,  provided  for  an  exterior  breakwater  400  feet  long, 
24  feet  wide;  1890,  provided  for  increasing  depth  of  channel  to  20 
feet  and  extending  south  pier  500  feet ;  1902,  provided  for  extending 
the  breakwater  400  feet. 

The  original  project  as  subseauently  modified  was  completed  in 
1903.  The  total  amount  expended  thereon,  including  maintenance  up 
to  the  time  of  adoption  of  present  project,  is  $454,660.79. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  20-foot  channel  and  for  the  reconstruction  of  the 
harbor  by  the  removal  of  outer  500  feet  of  existing  breakwater  and 
nearly  all  of  the  old  parallel  piers  and  by  construction  of  new  break- 
waters and  piers  in  accordance  with  report  submitted  in  House  Docu- 
ment No.  02,  Fifty-ninth  Congress,  first  session,  as  modified  by  Board 
of  Engineers  for  Rivers  ana  Harbors:  estimated  cost,  $376,000,  of 
which  $270,000  is  yet  to  be  appropriated  under  continuing-contract 
authorization. 

The  amount  expended  under  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1907,  was  $3,605.20,  of  which 
$428.83  was  for  maintenance. 


*14       izporr  of  the  chtet  of  EKcn^zEBB,  u. 


af 


Trj*r  *'Xj>fr>djtrjr#r-  during  the  fiscal  year  hare 
f-^*5>K«*T>-r  a/id  -/iuth  pifr.  for  timber  to  be  uded 
;>**^  '-/^j-tri''»  ioii   ijnd^T  ^-xi-ling  c-^intracts.  and    i 

Jr  .'  ],Tf^\ftf*rfl  to  ''Xjieud  the  amount  estimated 
j>^-.'j*t  .f*.  jr.  fiv:al  \'*fnr  f-nding  Jnne  W.  1909.  for 

'I'uy  tsiMxlssiUfsi  draft  that  could  be  r:3irried  June  dO«  1M97, 
^^  f^*'?,    'J'h^-  rj-ua]  mean  annual  variation  of  level  of 

^ >yiif j^yiin^ir  with  the  weHt^-rn  end  of  the  GovermncMH 
Mjkf.;t/>M'X'  liiver  i-  na viable  for  a  distance  of  about  1^ 

Tsi^  ^ol*itftf  of  ^'oiiiiucrcn  ir  v<-ry  large  and  of  a  gmen 
7  wo  Jiij«-  of  f-ar-ferrv  rteanifr-r  call  at  this  harbor  dmilv 
iii<'  •-fit in-  y<^r. 

'iii<-  'ity  and  one  of  the  terminal  railroads  hare 
€'XtA'h-i\*-  injprovement?-  of  the  inner  harbfjr. 

It  i"  \ft'\'ii'v«'t]  that  the  proje<.'t  has  a  verj*  material 
M*}\\iui£  fiei^rlit  rate?..  lK>th  hxrally  and  for  transshi]^ 
ljni''iH'^\jU'  fo  i^-limate  the  amount  of  reduction   in 

iror  r^-ii'ti^w*"  iitv  nufVi*  extended  information,  irmpg^  and  imic 
oij  i'KniuwiiiUifU-  and  survevs  ^'it  Annual  Reports  for  ISOi.  P^kSP  3d6L 
i.iA  j:^>i.  pa;re  015.  *  ^^ 

/'//////// /^/v/V//  i'lnttHttrH  for  ItKHj, — Arrivals  of  vessels,  1,792:  dlip- 

f/»«'f;t  -  a/id  receiptr.  \:lSyiA1^)  net  tons. 

A*r.i   J.  J'^^;.  lriiJ;jfj'i-  iifW'Xj#<*ii«l«'<l__     .._   .      ._   noa.735.9 

/.i/*v'j?;»  i:\}uroiirUiUi\  \,y  rSvi'V  nwi  liaHHiF  M^l  ai»pn>v«l  March  2, 190T.     IOOlOOOlW 


l-'yi  iA'/rk>!  of  iifi|jrov««iii«'tit    . 1^005.20 

kor  ntuUiit'tiuai'tr  of  iiiiprov<aij<*iit       ._   _. 5.  <KJ8).  $7 
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AiJiouiji  t)i;ji  '-.tfi  !>«•  profitntily  fxiM^iidwl  In  fiKiral  year  ending  June 
:'>>.  r.^/i.  for  v.orkx  of  iriipi'ov4MiM*nt.  in  addition  to  tlie  halunce  un- 
i'jLiM-ii'Uil  .Itily   \,  V.^fl        270wO0QLM 

Hijl/iniMi-<)  ill  <  oi/ipJi:inf*(f  uitli  rHiuin.'niffntH  of  sundry  civil  act  of 
Jijn*'  1.  IWi7. 

(S<'«'  Apj><'iidix  K  K  11.) 

12,  Shf  hoijtjiut  llarhor.  WtMrortMin, — The  depth  of  water  ewer  tiie 
bar  at  the  mouth  of  the  Shf*boy/^an  River  originally  did  not  exceed 
7  ftM't.  and  the  pH'^'iit  harlior  was  not  available  for  purpoaeft  of 
(•omm«*n'e. 

TIk*  ori/rinal  proj<''-t.  adopt^'d  in  IHr^O.  provided  for  extendiiw  tlie 
piers  built  by  tin-  'ity  and  '-ounty  of  Shelmvpm  to  the  13- foot  ^^yntffg 
and  dn^d^in^r  lM't\v<«<'ij  th^'Ui  to  a  depth  ot  K^  feet;  modified  aa  ftt 
lows:   1S7'5,  for  a  i\i'i-\n*r  rliannel  and  pier  extension;  1881,  for 
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ing  piers  to  21-foot  contour  and  a  i  of  ! 

ishing  to  15  feet  at  shore  line;    1     t,         i 
piers  and  for  a  channel  19  feet        p;    a         i 
feet  long;    1902,  for  extending  b     i  j 

channel  to  21  feet. 

The  original  project  as  modified  was  completed  in  1904  with  the 
exception  of  100  feet  of  breakwater.  The  total  amount  expended 
thereon,  including  maintenance  up  to  the  time  of  adoption  of  present 
project,  is  $575,099.44. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  oi  21-foot  channel  ana  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater  in  general  accordance 
with  type  plan  as  set  forth  in  report  submitted  in  House  Document 
No.  62,  Fifty-ninth  Congress,  first  session.  No  estimate  of  cost  has 
been  prepared. 

The  amount  expended  under  the  existing  project  up  to  the  dose  of 
the  fiscal  year  ending  June  30,  1907,  was  $1,813.49,  of  which  $172.39 
was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  repairs  to 
breakwater,  for  dredging  for  restoration  of  channel,  and  for  timber 
to  be  used  in  breakwater  construction  under  existing  contract. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  was  about 
20  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  Government  improvement, 
Sheboygan  Kiver  is  navigable  for  a  distance  of  IJ  miles. 

The  commerce  of  Sheboygan  is  quite  large  and  of  a  general  char- 
acter.   Its  value  is  unknown. 

It  is  believed  that  the  project  has  an  economic  effect  in  the  han- 
dling of  bulk  commodities,  such  as  coal,  grain,  etc.,  both  locally  and 
for  transshipment.  It  is  impracticable  to  estimate  the  amount  of 
reduction  in  rates  thereby  effected. 

For  references  for  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  627, 
and  1906,  page  645. 

Commercial  statistics  for  1906, — Arrivals  of  vessels,  823;  ship- 
ments and  receipts,  542,337  tons. 

July  1,  1906,  balance  unexpended $12,063.29 

August  23,   1906,   allotted  from   emergencies   in  river  and  harbor 

works,  "restoring  channel  depths" 3,597.36 

Miscellaneous  receipts - 59.71 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-     40, 000. 00 

56, 62a  36 

June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $1,813.49 

For  maintenance  of  improvement 4,900.34 

6,7 

July  1,  1907,  balance  unexpended 

July  1,  1907,  amount  covered  by  uncompleted  contracts 

(See  Appendix  K  K  12.) 
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13.  Port  Washinr/tofi  Harbof\  Wisconsin. — ^The  natural  channel  at 
the  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot.  The  present  harbor  was  not  available  for 
purposes  of  conmierce. 

The  original  project,  adopted  in  18G9,  provided  for  a  channel  be- 
tween parallel  piers,  150  feet  apart,  extending  from  the  shore  to  the 
ll-frx)t  contour,  and  for  a  basin  COO  feet  long  by  200  feet  wide 
inside  the  shore  line,  modified  as  follows:  June  7,  1877,  extending 
piers  to  15- foot  contour  and  a  second  basin  to  the  north\rard  and 
nearly  at  right  angles  to  the  first  basin,  the  depth  in  channel  and 
Imsins  to  l)e  13  feet.  The  original  project,  as  modified*  is  the  exist- 
ing project.     {Estimated  cost,  $181,527.17. 

'i'he  existing  project  was  completed  in  1805  at  a  cost  of  $184«848.39. 

The  amount  expended  up  to  June  30.  1007,  was  $201,499.36,  of 
which  ?1.871.30  was  for  maintenance.  Of  this  amount  $68.2o  was 
derivc*d  from  miscellaneous  sources. 

The  exp<*nditures  during  the  fiscal  year  have  l>een  for  maintenance 
of  piers  and  for  general  sujxTvision. 

The  maximum  draft  that  could  Ik?  carried  June  30,  1907,  Tv-as  about 
I'j^l  feet.  The  usual  mean  annual  variation  of  levels  of  water  surface 
i«  al>out  1  f(Kjl. 

'I'lie  volume  of  commerce  In'nefited  is  small,  and  is  of  a  local  char- 
acter. It-  value  in  shipments  is  stated  bv  the  mavor  of  Port  Wadi- 
ington  to  l)e  $1. 1^0.000. 

It  is  Ix'lieved  that  the  project  has  no  material  effect  in  controlling 
fn'igiit  rate-,  except  on  coal  for  local  consumption. 

For  H'fcrences  to  more  extended  information  and  for  reports  on 
examination^  and  surveys  see  Annual  lieport  for  1901,  pages  528 
and  'MiiK 

('oifinii:n idl  sfadtitics  for  JUOO. — Arrivals  of  vessels  (1905),  266: 
'-hipm<*nts  and  n'C(»ipts,  40.454  net  tons. 

July  1.  !!»'>«;.  lf:tl:iii<<*  uiH'XiK'iidtMl _. S4. 231. 05 

JijiM'  .'^;.  1IH»7.  iiiiioniit  4'XiN'nd<Ml  (hirin;^  !is<'al  yf»ar.  for  maintenance  of 

Iiijprovi'in<'Mt  ..  _ 765.16 


July  1,  li»07.  halaiH*' nn«'xiK*n(J«Hi 3.  468.80 

CS<*«'  .\pp<'ndix  K  Iv  1*^.) 

/.{.  Mil ii'tiul.'t r  Ilni'hor^  Wifiroiisiit,  Including  harbor  of  refuge. 

Milvvauk<*<^  IIarl>or  and  the  harlK)r  of  refu^»,  which  were  originally 
scparat*'  work-.,  w<'rc  consolidated  hv  the  act  of  June  13,  1902. 

'l'h<*  ori^n'nsil  d<*ptli  of  water  at  tlie  mouth  of  the  Milwaukee  River 
was  not  mon*  tiian  4|  feet,  and  the  pres<'nt  harbor  was  not  available 
for  purpo^'*-%  of  commcnrc;  hut  the  situation  of  the  entrance,  in  a  bay 
protectiMl  from  ^to^ms,  exccj)t  tho>e  from  northeast  to  southeast 
and  tin*  7  mile-  r>f  interior  river  easily  susceptible  of  improvement, 
have  made  the  prolilem  of  obtaining  a  harbor  a  relatively  inexpen- 
sive on(». 

The  oripiiJil  project  for  the  improvement  of  Milwaukee  Harbor 
was  ailopted  in  IS  I.'*  Hi,  and  provi<l(»(l  for  dredging  the  original 
river  mouth  and  protertin;;  thc^  entrance  by  parallel  piers,  modi- 
fied as  follows:  IH.'rj,  provided  for  the  formation  of  a  channel  2tS0 
feet  wide  and  V'\  feet  deep,  located  ''5,000  feet  to  the  northward  of 
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original  mouth  of  the  Milwaukee  River,  by  dredging  across  the 
overlapping  point  and  protecting  the  channel  by  parallel  piers,  each 
1,120  feet  long;  1868,  provided  for  extending  each  pier  600  feet;  1899, 
provided  for  deepening  the  channel  to  21  feet;  1902,  provided  for 
concrete  superstructure  on  1,050  feet  of  the  north  pier;  1905,  pro- 
vided for  completing  concrete  superstructure  on  north  pier,  a  distance 
of  600  feet. 

The  original  project  for  the  harbor  of  refuge  was  adopted  in  1881 
and  provided  for  a  breakwater  7,650  feet  long,  including  an  opening 
therein  of  400  feet ;  the  acts  of  1902  and  1905  provided  for  concrete 
superstructure  on  3,450  feet  of  the  northern  end  of  the  breakwater. 

These  original  projects  as  modified  were  completed  in  1906.  The 
total  amount  expended  thereon,  including  maintenance  up  to  the  time 
of  adoption  of  the  present  project,  is  $1,727,426.33. 

The  act  approved  March  2,  1907,  provides  for  maintenance  of  21- 
foot  channel,  rebuilding  south  pier,  building  3,800  feet  of  concrete 
superstructure  on  breakwater,  and  modifies  the  project  by  providing 
for  an  extension  of  the  breakwater  1,000  feet.  Contracts  were  author- 
ized for  completion  of  the  work  in  the  sum  of  $392,000,  yet  to  be 
appropriated. 

The  amount  expended  under  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1907,  was  $6,310.10,  of  which 
$5,865.59  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  completion  of 
the  original  projects  as  modified ;  for  minor  repairs  to  south  pier;  for 
fir  timber  stored  at  Kewaunee,  Wis.;  for  fir  timber  to  be  used  in 
breakwater  extension,  and  for  general  supervision  and  inspection. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1909,  for  completion  of 
existing  project. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  was  21 
feet.  The  mean  annual  variation  of  level  of  water  surface  is  about 
1  foot. 

Milwaukee  stands  among  the  leading  lake  ports  in  the  extent  and 
value  of  its  water-borne  commerce.  It  is  the  leading  port  (if  Duluth 
and  Superior  be  separately  counted)  for  the  distribution  of  coal  from 
Ohio  ports  to  the  West  and  Northwest.  By  means  of  car  ferries, 
which  ply  both  winter  and  summer,  Milwaukee  is  connected  with 
several  railway  svstems  terminating  on  the  east  shore  of  Lake  Michi- 
gan. The  total  freight  movement  by  way  of  the  harbor  aggregated 
about  6,200,000  tons  for  the  calendar  year  1906. 

By  reason  of  its  excellent  harbor  the  manufacturers  and  distrib- 
utors of  Milwaukee  enjoy  superior  shipping  facilities  and  low  freight 
rates,  especially  to  and  from  eastern  points.  Many  bulky  articles, 
such  as  coal,  salt,  sugar,  etc.,  are  transshipped  from  water  to  rail  at 
Milwaukee.  The  favorable  effect  of  the  harbor  upon  commerce  is 
by  no  means  local. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  survevs  see  Annual  Report  for  1904,  pages  529 
and  530. 

Commercial  statistics  for  1906. — Arrivals  of  vessels,  5,875;  ship- 
ments and  receipts,  6,204,024  tons. 
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July  1.  lOlNi.  ImlaiKv  iinex|KMi<l<*<l  _   .._     . $121,068^87 

Amount  ap|)n)pri}it(Hl  by  riviT  niid  harlMir  lu-X  appro vt^  Man*h  2, 

iwT — 2oo,ooaoo 

321,ef«.87 


June  !K).  1!N)7,  amount  <'.\]HMal4Ml  during  tisral  yoar: 

For  work K  of  improvement 

For  maintenance  of  imi)rov<Mnent^_     __ 


July  1.  1JK>7,  balamtt  unexpendcnl  __ 
July  1,   10<)7.  outKtandinK  lial)iliti<^  _ 


$444.  51 
8IJ,  83«.  12 


July   1,  1{K>7.  Imlance  avallal>le. . . 


87. 28a  (St 

234»388.2I 

4&30 

2a4, 339. 91 


July  1.  11X>7.  amount  c'tn'enHl  by  unc«)mplet«Hl  eontrai'ts 434.320.40 

Amount  (estimat^l)  re<iuir<Hl  for  <*omph'tion  of  exiHtluK  pn)Jeot 3d2, 000.00 


r  Amount  that  can  Ik»  prolitably  exiMMideil  in  rts<*al  year  ending 
June  3(),  IIKMK  for  works  of  improvement,  in  addition  to  the 
balam-e  unexi>ende<l  July  1.  11H)7 392.000.00 

Submitteil  in  compliance  witli  riHjuirementH  of  sundry  civil  act  of 
June  4,  181)7. 

(Sec  Ap|H»ndix  K  K  14.) 

16.  Milwaukee  (inner)  IIarhot\  Wisconsin. — The orig^inal  condition 
of  the  rivei-s  comprised  in  the  inner  harl)or  of  Milwaukee  is  not  defi- 
nitely known.  These  rivers  have  been  dredged,  and  a  depth  of  about 
21  feet  below  datum  maintained  therein,  by  the  city  of  Milwaukee. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  H,  IJX)."),  and  i)rovides  for  improving  Menominee*  Mil- 
waukee, and  Kinnickinnick  rivers,  which  constitute  the  inner  harbor 
of  Milwaukee.     This  proje(»t   provides  for  the  excavation   of   four 
turning  basins — one  in  the  Menominee  and  three  in  the  Kinnickin- 
nick; the  excavation  of  a  channel  100  feet  wide  from  the  turning 
basin  in  Menominee  Kiver  to  its  mouth  and  150  feet  wide  thence  to 
the  harbor  entrance;  the  excavation  of  a  channel   100  *to   150  feet 
wide  from  the  mouth  of  the  Kinnickinnick  to  the  uppermost  turning 
basin  in  that  river,  all  chamiels  to  1h»  21  feet  deep.     The  estimate 
cost  of  this  improvement  is  $:>lS,r)81.     The  project  does  not  con- 
template any  maintenance  work  after  the  channels  and  basins  have 
been  provided,  such  work  to  be  l(»ft  to  loiral  interests,  and  was  recom- 
mended only  on  conditicm  that  all  land  needed  for  turning  basins 
and  for  widening  and  straightening  the  rivers  shall  be  donated  to 
the  United  States  free  of  cost,  that  me  city  of  Milwaukee  shall  revet 
or  dock  all  turning  basins  and  connecting  channels  w-herever  neces- 
sarv,  and  that  the  city  bridge  over  Kinnickinnick  River,  and  the  two 
railway  bridges  immediately  above  said  bridge,  shall  be  altered  or 
rebuilt  in  such  wise  as  to  permit  the  passage  of  the  largest  vessels. 
The  act  in  adopting  the  project  provided  that  no  part  of  the  appro- 
priation therein  made  shall  l>e.  exj>ended  for  the  purpose  named  unless 
the  Secretary  of  War  shall  have  satisfactory  assurance  that  the  city 
of  Milwaukee  will  comply  with  the  conditions  imposed  upon  said 
municipality  as  set  forth  and  contained  in  said  project. 

By  act  approved  June  30,  1906,  Congi*ess  authorized  the  Secretary 
of  ^Var,  in  his  discretion,  to  modify  this  project  by  omitting  the 
turning  basin  at  the  head  of  navigation  in  the  Kinnickinnick  River. 

The  work  is  to  be  done  under  continuing  contract. 
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There  has  been  no  expenditure  under  the  existing  project,  expend- 
itures being  contingent  upon  the  conditions  mentioned,  which  have 
not  yet  been  fulfilled  by  the  city  of  Mihvaukee. 

The  maximum  draft  which  could  be  carried  June  30,  1907,  was 
about  20  feet.  The  usual  mean  annual  variation  of  water  surface  is 
about  1  foot.  The  rivers  are  actually  navigable  as  follows:  Milwau- 
kee River,  about  2|  miles;  Menominee  River,  about  2  miles;  Ban- 
nickinnick  River,  about  2J  miles. 

The  commerce  of  Milwaukee  has  alreadv  been  described  in  the 
report  relating  to  Milwaukee  Harbor. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment.  It  is  impracticable  to  esti- 
mate the  amount  of  reduction  in  rates  thereby  effected. 

For  report  on  examination  and  survey  see  Annual  Report  for  1904, 
Part  3,  page  2887. 

July  1,  190fi,  balance  unexpended $100,000.00 

July  1.  1007,  balance  unexi>ended 100,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 218,581.00 

(See  Appendix  K  K  15.) 

16.  Racine  Harbor^  Wisconsin, — The  entrance  to  this  harbor  at  the 
mouth  of  Root  River  originally  varied  in  depth  from  absolute  closure 
after  storms  to  about  7  feet,  and  the  present  harbor  was  not  avail- 
able for  purposes  of  commerce. 

The  original  project,  adopted  in  1842-43,  provided  for  a  channel  13 
feet  deep  between  parallel  piers  IGO  feet  apart,  modified  as  follows: 
1800,  provided  for  increasing  depth  to  10  feet  and  for  extension  of 
piers;  1880,  provided  for  increasmg  depth  to  17  feet  and  for  further 
extension  of  piers;  1890,  provided  tor  widening  channel  and  increas- 
ing depth  to  21  feet,  for  extending  the  south  pier,  and  for  a  break- 
water 000  feet  long;  1002,  provided  for  a  change  in  the  location  and 
direction  of  the  breakwater. 

The  original  project  as  modified  was  completed  in  1005.  The 
total  amount  exj^ended  thereon,  including  maintenance  up  to  the  time 
of  adoption  of  present  project,  is  $507,141.72. 

The  existing  project,  adopted  by  Congress  March  2,  1007,  provides 
for  maintenance  of  21 -foot  channel  and  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater,  in  general  accord- 
ance with  type  ])lan  as  set  forth  in  report  submitted  in  House  Docu- 
ment No.  02,  Fifty-ninth  Congress,  first  session.  Xo  estimate  of  cost 
has  been  prepared. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1907,  is  $4,850.13.  Of  this 
amount,  $4,750.13  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
of  channel  and  existing  works. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  was  about 
18  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  improve- 
ment. Root  River  is  navigable  for  a  distance  of  about  nine-tenths  of 
a  mile. 
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The  volume  of  commerce  is  quite  large  and  is  general  in  character. 
Its  value  is  not  known. 

It  is  believed  that  the  project  serves  a  useful  economic  purpoee 
in  connection  with  the  handling  of  bulk  commodities,  such  as  coal, 
both  locally  and  for  transshipment,  and  that  freight  rates  on  locally 
manufactured  articles  and  the  raw  materials  required  therefor  are 
reduced  by  the  competing  rail  and  water  routes. 

For  references  lor  more  extended  information  and  repK>rts  on 
examinations  and  survevs,  see  Annual  Reports  for  1904,  page  531,  and 
190G,  page  045. 

Commercial  statistics  for  190G. — Arrivals  of  vessels,  1,816;  ship- 
ments and  receipts,  162,247  net  tons. 

July  1,  IIKK*,  balance  unexpended $9,357.26 

Amount  appropriatcnl  by  river  and  harbor  act  approved  March  2, 1907_   50, 000. 00 

59, 357. 26 

June  .*U),  l'.K>7.  amount  expended  during  fist^al  year: 

For  works  of  Improvement $100.00 

For  maintenam-e  of  imfjrovement 10,173.64 

10.273.01 

July  1.   UMiT.  balance  unexi>ended 49,063.62 

July  1.  1*.H>7,  amount  coveretl  by  uncomplet<Hi  contracts 9,078.32 

(See  Appendix  K  K  10.) 

77.  Kenosha  Ilarhoi\  Wisconsin. — The  original  depth  of  water  at 
the  mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,  and  the  pres- 
ent harbor  was  not  avaihible  for  purposes  of  commerce. 

The  original  project,  adopted  in  1852,  provided  for  a  channel  13 
feet  deep  lx»tween  parallel  ])iers  150  feet  apart,  modified  as  follows: 
1800,  provided  for  a  navigable  channel  10  feet  deep;  1889,  provided 
for  extending  north  pier  300  feet  and  south  pier  000  feet,  and  for 
channel  10  fe(»t  deep;  1800,  provided  for  dredging  in  "The  Basin;" 
1800,  provi<led  for  exti^nding  the  south  pier,  increasing  the  width 
l)etweeii  j)iers  to  250  feet  by  rebuilding  the  north  pier,  building  600 
feet  of  breakwater,  and  increasing  the  depth  in  channel  and  basin  to 
21  feet  and  20  f<»et,  respectively;  1002,  provided  for  extending  the 
l)reakwater  100  feet  shoreward. 

The  original  project  as  modified  was  completed  in  1900,  with  the 
exception  of  100  feet  extensicm  to  breakwater.  The  total  amount 
expended  thereon,  including  maintenance  up  to  the  time  of  adoption 
of  present  project,  is  $475,815.87. 

The  existing  projer't,  adopted  by  Congress  March  2,  1007,  provides 
for  maintenance  of  21 -foot  entrance  channel,  20- foot  basin,  and  exist- 
ing works,  and  tor  an  extension  of  200  f(H?t  to  the  landward  end  of 
the  breakwater,  for  which  $22,000  was  appropriated. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1007,  is  $557.03.  Of  this 
sum,  $457.03  was  for  uiaintenance. 

The  exj)enditure>  during  the  fiscal  year  have  lx?en  for  dredging  for 
restoration  of  the  channel  and  for  general  supervision  and  inspection. 

The  maximum  draft  that  could  l>e  carried  over  the  bar  at  tne  har- 
bor entrance  June  30,  1007,  was  al)out  18  fwt.  The  usual  mean 
annual  variation  of  water  surface  is  about  1  foot. 
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Connecting  with  the  western  terminus  of  the  Government  improve- 
ment, Pike  Creek  is  navigable  for  a  distance  of  about  2,500  feet. 

The  volume  of  commerce  is  not  large  and  is  chiefly  of  a  local  char- 
acter.    Its  value  is  not  known. 

It  is  Wieved  that  the  project  has  an  effect  in  controlling  freight 
rates  on  locally  manufactured  articles  and  coal  for  local  consumption. 
It  is  impracticable  to  estimate  the  amount  of  reduction  in  rates 
thereby  effected. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  532,  and 
1906,  page  645. 

Commercial  statistics  for  1906. — Arrivals  of  vessels,  344 ;  shipments 
and  receipts,  55,812  net  tons. 

July  1,  1JXM>,  balance  unexpended $20,522.53 

Amount  approi)riated  by  river  and  harbor  act  approved  March  2, 1907.     22,  (XX).  00 


42,  522.  53 
June  30,  UK)7,  amount  expended  during  fiscal  year : 

For  works  of  improvement $100.00 

For  maintenance  of  improvement 2,330.71 

2,  430.  71 


July  1,  1907,  balance  unexpended 40,091.82 


July  1,  1907,  amount  covered  by  uncompleted  contracts 9,763.00 

(See  Appendix  K  K  17.) 

18,  WaKkegan  Harbor^  Illinois, — Originally  there  was  no  navi- 
gable channel  or  natural  harbor  at  this  |)lace. 

The  original  project  was  adopted  in  1880  and  provided  for  an  arti- 
ficial harbor  of  sufficient  capacity  for  local  trade  by  inclosing  an  area 
with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be  dredged 
to  13  feet. 

The  amount  expended  on  original  project  prior  to  commencement 
of  operations  under  present  project  was  $218,944.41. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  provides  for 
extending  both  harbor  piers,  building  a  breakwater,  and  increasing 
depth  of  channel  to  20  feet;  estimated  cost,  $345,000,  all  of  which  has 


been  appro 
This  pro 


►priated. 

ect  was  completed  in  1904,  since  which  the  expenditures 
have  been  for  maintenance. 

The  total  amount  expended  in  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1907,  is  $358,468.58;  of 
this  sum  $48,129.19  was  for  maintenance,  of  which  amount  $72.93 
was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  rebuilding 
superstructure  and  pile  piers  and  dredging  for  restoration  -and 
maintenance  of  channel. 

The  maximum  draft  which  could  be  carried  June  30,  1907,  was 
about  19  feet.  The  usual  mean  annual  variation  of  water  level  is 
about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal  and  salt  for 
transshipment.     Its  volume  is  large  and  increasing. 

It  is  believed  that  the  harbor  is  of  great  convenience  to  general  com- 
merce, being  a  terminus  of  the  Elgin,  Joliet  and  Eastern  Railway, 


622  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  V.  8. 

known  as  the  Chicago  Outer  Belt  Line.  The  harbor  is  in  close  con- 
nection with  all  the  railways  entering  Chicago. 

For  referencre  to  more  extended  information,  maps,  and  reports  oa 
examinations  and  surveys,  see  Annual  Report  for  1904:,  page  632. 

Covimcrrial  HfatiaticH  for  1900, — Arrivals  of  vessels,  940;  ship- 
ments and  receipts,  202,11)0  net  tons. 

July  1,  IfXHi,  Imlnnoo  unexi)emlo<l $4^9tr7.51 

MlHcellane<juH  rwelptH 72.  T9 

Amount  approprlaNnl  l)y  rlv<'r  and  harlKir  act  approvcnl  Maroh  2, 

iiK)7 :. 50,ouaoo 

09.010.30 
.Juno  .'«).  VMM,  amount  i'XiK>ndi'<l  during  fiscal  year,  for  maintenance 

of  improvement 30. 880.  3A 

July  1.  1907,  balance  une\iMMid<Ml.  .  .    __ 08.150.04 

July  1.  1W7.  outstanding   liaidlitics 7,800.19 

July  1,  1907.  Imlamv  availaide .- 60,350.75 

July  1,  19<)7,  amount  covcntl  by  nnitimpletiHl  <*ontracts 7,000.00 

(See  Appendix  K  K  18.) 

10.  Fox  Kirer^  Wixcon^hi, — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage,  Wis.,  by  a  distance  of  only  2  miles,  one  flowing  into 
Lake  Michigan,  Ihe  other  into  the  Mississippi  River,  were  the  early 
means  of  communication  l)etween  those  waters.  Through  a  board  of 
public  works  the  State*  of  Wisconsin  Ix^gan  and  carried  on  the  im- 

frovement  until  18;"):^,  wlien  it  was  transferred  to  a  private  company. 
n  1872  the  United  States  accjuired  possession  of  the  property,  with 
the  exception  of  tlie  water  power,  water-j)ower  lots,  and  personal 
prop<uiy. 

Tlie  |)res4»iit  j)r<)je<'t  is  tliat  of  a  Board  of  Engineers,  submitted 
SeptenilKM'  17,  ISHk  and  modified  May  14,  188().  It  pro\4des  for 
deepening  and  widening  the  chainiel  of  the  Fox  River  from  Green 
Hay  to  Mont<»llo  to  i\  f<*et  depth  and  from  Montello  to  Portage  to  4 
feet  di^ptli,  witli  a  wi<hli  of  the  river  channels  from  Lake  Winnebago 
to  Mont<»llo  of  100  f(*(»t,  and  for  tlie  renovation  of  12  old  locks. 

Tli(»  river  and  harbor  act  of  March  2,  1007,  provided  for  mainte- 
nance of  harbors  at  Sto(*kbridge,  Fond  du  Lac,  and  Calumet,  and 
authorizes]  $5,000,  or  so  much  thereof  as  may  be  necessary,  for  drecLg- 
ing  and  otherwisi*  improving  the  harbor  at  Brothertown,  on  LaEe 
\\  innebago. 

The  improvement  of  the  Wisccmsin  River  was  abandoned  in  1887. 

The  amount  exj)en(le<l  on  the  improvement  of  the  Fox  and  Wiscon- 
sin rivers  froui  18(»7  to  tlu*  clos<»  of  the  fiscal  year  ending  June  30, 


1007,  including  $lir),0<K)  paid  tcxthe  (Jreen  Bay  and  Mississippi  Canal 
Comi)any  for  its  proj)erty.  was  $3,10r).r)()0.77,  of  which  amount  $500,* 
tU)0.77  was  aj)propriate<l  solely  for  and  expended  solely  upon  the 
Fox  River  since  1885. 

The  works  on  the  Fox  River  now  consist  of  18  stone  locks,  2  stone 
guard  locks  and  8  composite  lo<*ks,  1*^  canals,  10  permanent  and  1 
temi)()rarv  dam,  and  various  accessories,  including  lock  houses,  ware- 
house's, a  dry  <lo(k,  lev(Hs,  wast(»weii-s,  culverts,  retaining  walls,  etc 
The  harbors  of  Stockbridge,  Calumet,  and  Miller  Bay,  l^ake  Winne- 
bago, have  lK*en  improved,  and  snags  have  been  i-emoved  and  bars 
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dredged  in  Wolf  River,  making  a  4-foot  channel  100  feet  wide  to  New 
London. 

The  full  depth  of  6  feet  has  now  been  obtained  from  Depere  to 
Princeton  lock,  except  a  section  of  0.4  mile  immediately  above  White 
River  lock,  where  the  work  is  now  being  prosecuted.  The  appropria- 
tion recommended  will  be  applied  to  work  on  the  6-foot  channel 
between  White  River  lock  and  Montello. 

The  value  of  commerce  involved  is  small  compared  with  the  cost 
of  the  improvement.  Its  principal  effect  so  far,  aside  from  the  crea- 
tion of  valuable  water  powers,  has  been  to  cause  a  slight  reduction  in 
freight  rates  to  points  in  the  Fox  River  Valley.  Deepening  the  chan- 
nel of  the  upper  Fox  River  by  dredging  has  also  had  and  wul  continue 
to  have  the  effect  of  draining  an  enormous  expanse  of  meadow  lands 
in  the  Fox  River  Valley  and  greatly  increasing  their  availability  and 
value. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  6  feet  from 
Depere  to  White  River  lock,  4  feet  from  there  to  Montello,  and  3  feet 
from  Montello  to  Portage,  the  head  of  navigation  on  the  Fox  River. 

July  1,  1906,  balance  unexpended $62,232.93 

Miscellaneous  receipts 1, 392. 89 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     35, 000. 00 

98,625.82 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement      16, 365.  85 

July  1,  1007,  balance  uuexi)ended__ 82,259.97 

July  1,  ltX)7,  outstanding  liabilities 33.96 

July  1,  1907,  balance  available 82,226.01 

July  1,  1907,  amount  covered  by  uncompleted  ctmtracts 6,404.36 

Amount  (estimated)  required  for  completion  of  existing  project 75,866.48 

(See  Appendix  K  K  19.) 

20.  Operating  and  care  of  locks  and  dams  on  Fox  River ^  Wiscon- 
sin.— Under  the  allotment  from  the  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation  there  has 
been  expended  during  the  year  ending  June  30,  1907,  the  sum  of 
$104,565.07. 

The  principal  work  has  been  dredging  bars  and  channels;  making 
repairs  of  locks,  dams,  canal  banks,  lock  houses,  dredges,  and  boats; 
rebuilding  Appleton  fourth  lock;  rebuilding  the  lower  gates  of 
Rapide  Croche  lock ;  building  new  tool  houses  at  Kaukauna  third  and 
fourth  locks,  and  building  two  new  dump  scows.  The  report  of  the 
local  engineer  officer  in  charge  shows  the  items  of  expenditures. 
Navigation  was  closed  November  22,  1906,  and  reopened  April  6, 
1907.  The  water  in  Lake  Winnebago  and  the  lower  Fox  has  been 
maintained  at  or  above  the  crests  of  dams  throughout  the  year. 

For  commercial  statistics  see  report  of  the  local  officer  upon  the 
improvement  of  Fox  River,  Wisconsin. 

(See  Appendix  K  K  20.) 
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2L  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — ^reck  of  tug  J,  W,  Bennett  in  Green  Bay^  Wisconsin, — 
Sunk  in  collision  with  steamer  Saugatuck  August  18,  1906,  about  llj 
miles  N.  E.  \  N.  from  Tail  Point  light,  in  32  feet  of  water;  formed 
a  dangerous  obstruction  to  navigation. 

On  October  13,  1906,  the  wreck  was  formally  abandoned  by  its 
owners. 

On  May  31,  1907,  the  wreck  was  entirely  removed  by  the  United 
States  at  a  cost  of  $443. 

Wrecks  in  Kewaunee  Ilarhor^  Wisconsin. — The  wrecks  of  tug  James 
N.  Brooks^  schooner  Edith  11,  Koyen^  schooner  Exchange^  barge 
Liberty^  and  a  small  unknown  vessel,  lying  wuthin  the  established 
harbor  lines  of  Kewaunee  Harbor,  Wisconsin,  and  having  obstructed 
navigation  for  a  period  longer  than  six  months,  were  entirely  removed 
by  the  United  States  on  November  22, 1906,  at  a  cost  of  $141. 

(See  Appendix  K  K  21.) 

22,  Survey  of  Lake  Winnebago^  Wisconsin, — The  river  and  harbor 
act  of  Marcn  3,  1905,  contained  an  item  authorizing  a  survey  of  Lake 
Winnebago,  Wisconsin,  for  charting  purposes  only. 

The  survey  was  begun  August  21,  1905,  and  the  field  work  was 
completed  September  10, 1906.  The  results  of  the  survev  were  platted 
on  seven  sheets  to  a  scale  of  1 :  9600,  and  forwarded  May  2,  1907,  to 
the  United  States  Lake  Survey  Office,  Detroit,  Mich.,  for  charting 
and  publication. 

July  1,  1000,  balance  unexpended $2,245.56 

October  25.  IJKM],  allotte<l . 1,400.00 

Miscellane<>us  receipt 3.  29 

3,64&85 

March  21,  lfX)7,  transferred  to  I^ke  Survey  Office $594.33 

June  30,  1907,  amount  expended  during  fiscal  year 3,054.52 

3,648.85 

IMPROVEMENT  OF  CHICAGO  AND  CALUMET  HARBORS,  ANT>  CHICAGO 
RIVER,  ILLINOIS.  OF  CALUMET  RIVER,  ILLINOIS  AND  INDIANA, 
AND  OF  MICHIGAN  CITY  HARBOR.  INDIANA:  SURVEY  OF  ILLINOIS 
AND  DES  PLAINES  RIVERS,  ILLINOIS,  FOR  WATERWAY  FROM 
LOCKPORT,  ILLINOIS,  TO  ST.  LOUIS,  MISSOURI. 

This  district  was  in  the  charge  of  Lieut.  Col.  W.  H.  Bixby,  Corps 
of  Eng:ineers. 

1.  Chicago  Harbor,,  Illinois, — Before  improvement  (1870)  this 
harbor  was  limited  to  the  lower  end  of  Chicago  River,  with  an  en- 
trance channel  width  of  400  feet,  depth  of  13  feet,  and  annual  com- 
merce less  than  3,000,000  tons.  A  brief  history  of  this  harbor  im- 
provement prior  to  1876  is  given  on  pages  433  to  438,  Part  2,  Annual 
Report,  1876,  and  a  verj^  full  description  of  the  harbor  in  its  im- 
proved condition  is  to  be  found  in  paffes  128  to  131,  Bulletin  No.  17 
(1907) ,  issued  by  the  United  States  Lake  Survey  Office,  Detroit,  Mick. 

The  present  project  was  adopted  in  1870,  modified  in  1878,  1896, 
1903,  and  1905;  that  for  present  increased  depth  of  dredging  in  outer 
harbor  being  given  by  report  of  July  16.  1897  (p.  2<91,  Annual 
Report,  1897),  specifically  adopted  by  act  oi  March  3,  1899;  and  that 
for  repair  of  north  pier  being  given  by  report  of  July  14,  1903  (p. 
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1888,  Annual  Report,  1903),  adopted  by  act  of  March  3,  1905;  such 
projects  including : 

(al)  Breakwaters  to  form  an  outer  harbor,  with  (a2)  dredging 
within  the  same  for  20-foot  draft  (21-foot  depth). 

(b)  Exterior  breakwater,  with  a  harbor  oi  refuge  behind  the  same. 

(c)  Dredging  entrance  to  inner  harbor  or  moutn  of  Chicago  River 
to  same  depth  as  outer  harbor. 

(d)  Maintenance;  including  (dl)  the  special  repair  of  north  pier 
superstructure  and  {d2)  some  redredging  outside  the  southern  en- 
trance to  the  basin. 

(e)  Contingencies,  including  superintendence. 

For  map  of  full  improvement,  see  page  1888,  Annual  Report,  1903. 

No  preliminary  examination  reports  appear  to  be  on  record  as  to 
past  improvements  of  this  locality. 

A  list  of  past  survey  reports  will  be  found  on  page  600,  Annual 
Report,  1900. 

There  has  been  expended  in  all  on  this  work  to  June  30,  1907,  the 
sum  of  $1,995,076.87,  of  which  $209,140.41  is  under  estimates  of  the 
1897  and  1903  projects. 

The  portions  of  the  above  project  now  in  hand  are  (a2)  completion 
of  dredging  of  the  outer  harbor  basin  for  a  20-foot  draft,  estimated 
July  16,  1897,  at  $509,960;  (dl)  completion  of  repair  of  north  pier 
superstructure,  estimated  July  14,  1903,  at  $85,000;  {d2)  reopening 
(dredging)  of  the  east  (also  called  southern)  entrance  to  the  outer 
harbor  basin;  (dS)  redredging  of  the  entrance  to  Chicago  River 
from  the  lake  to  Rush  Street  Bridge;  (d4:)  repair  of  outer  harbor 
breakwater  cribs  and  filling;  (do)  repair  of  exterior  harbor  of  refuge 
breakwater;   (e)  contingencies,  including  superintendence. 

At  present  the  harbor  entrance  has  a  width  of  470  feet  at  the  river 
mouth,  with  a  least  depth  of  20  feet  via  Chicago  River,  and  of  about 
15  feet  via  the  basin  entrance;  and  the  harbor  basin  carries  depths 
of  at  least  20  feet  over  its  outer  half  (portion  fully  dredged)  and  of 
at  least  8  feet  over  its  inner  half;  all  these  depths  being  referi'ed  to 
"Chicago  city  datum,"  or  the  so-called  "low  water  of  1847,"  which 
is  579.83  feet  above  mean  tide.  New  York  Harbor  (Lake  Survey 
revisions^of  1907). 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  highest 
known  to  lowest  known  water  and  an  average  of  less  than  1  foot 
oscillation  per  day.  Its  average  for  the  calendar  year  of  1906  was 
580.92  feet  above  mean  tide,  New  York  Harbor,  or  0.98  foot  above 
Chicago  city  datum. 

Chicago  outer  harbor,  being  mainly  a  protection  to  Chicago  River 
entrance,  has  practically  no  commerce  except  that  of  the  river,  the 
outer  basin  bemg  used  mainly  by  yachts  and  other  small  craft.  The 
lake  commerce  of  this  locality  is  at  present  diminishing,  and  the 
harbor  works,  while  formerly  having  added  5,000,000  tons  to  the 
river  commerce,  are  now  needed  mainly  to  prevent  a  more  rapid  loss 
of  the  5,000,000  tons  now  remaining. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates. 

It  is  proposed  to  apply  the  funds  available  toward  the  completion 
of  the  project  by  dredging  in  the  outer  basin,  the  rebuilding  m  con- 
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Crete  of  the  superstructure  of  the  north  pier,  and  to  the  maintenance 
of  existing  works. 

July  1,  1906,  balance  unexpended $168,015.94 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 250.  000.  00 

418, 015.  94 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $51,795.84 

For  maintenance  of  improvement 25,360.51 

77, 156. 35 

July  1,  1907,  balance  unexpendeti 340,859.59 

July  1,  1907,  amoimt  covered  by  uncompleted  contracts 72,782.73 

Amount  (estimated)  required  for  completion  of  existing  project 44,960.00 

(See  Appendix  L  L  1.) 

^.  Chicago  River ^  Illinois. — Before  improvement  by  the  United 
States  (1896)  the  river  channel,  as  a  result  of  municipal  and  private 
improvement,  was  navigable  for  about  14-foot  draft  boats  over 
widths  of  about  200  feet,  and  a  length  of  about  1.5  miles  in  the  main 
river;  and  of  use  by  boats  of  12  to  14  feet  draft  for  lesser  widths 
and  for  about  5  miles  farther  length  in  the  North  Branch,  and  about 
5  miles  farther  length  in  the  South  Branch  and  forks.  A  good  brief 
history  of  river  and  harbor  improvement  at  Chicago  prior  to  1876 
is  given  on  pages  433-438,  Part  2.  Annual  Report  of  the  Chief  of 
Engineers  for  1876,  and  a  very  full  description  of  present  conditions 
is  to  be  found  in  pages  131-141,  Bulletin  No.  17  (1907),  issued  by 
the  United  States  Lalce  Survey  Office,  Detroit,  Mich.  For  maps  of 
river  and  turning  basins,  see  pages  1892-1893,  Annual  Report,  1903. 

Past  projects,  from  1896  to  1902,  provided  for  16  feet  draft  throujgh 
this  river.  Under  such  projects  17  feet  actual  depth  below  city 
datum  was  secured  from  the  mouth  of  the  river  via  South  Brancn 
and  West  Fork  to  Ashland  avenue  (about  5.5  miles),  via  South 
Branch  and  South  Fork  to  the  stock  yards  (about  6  miles),  and  via 
North  Branch  to  Belmont  avenue  (about  6  miles).  (See  p.  2974, 
Annual  Report,  1893;  p.  2793,  Annual  Report,  1897,  and  p.  3865 
Annual  Report,  1900,  for  full  reports  on  history  of  improvement  and 
needs  up  to  1899.) 

The  project  of  July  2, 1902,  estimated  cost  $500,000,  as  specificially 
covered  by  act  of  Congress  June  13,  1902,  provided  for  two  large 
turning  basins  (one  in  the  North  Branch  and  one  in  the  South 
Branch)  to  Ik?  dredged  to  20  feet  draft  (21  feet  depth).  These 
turning  basins  have  been  completely  dredgea  and  partly  docked,  but 
will  need  some  annual  redreaging  and  probably  some  further  dock 
revetment. 

A  list  of  past  survey  reports  will  be  found  on  page  601,  Annual 
Report,  1906. 

Reference  to  reports  on  examination  and  survey  of  West  Fork  of 
South  Branch  of  Chicago  River,  ordered  by  the  river  and  harbor 
act  of  March  3,  1905,  will  be  found  on  page  608,  Annual  Report, 
1906. 

There  has  been  expended  on  projects  prior  to  1902  $448,520.51, 
and  on  the  project  of  1902,  to  June  30,  1907,  the  sum  of  $460,562.52. 
Total,  $909,083.03. 
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The  only  other  work  still  to  be  done  in  this  river  in  connection 
with  above  projects  is  that  of  ordinary  repair  and  maintenance,  esti- 
mated at  about  $10,000  per  annum. 

The  river  and  harbor  act,  March  2,  1907,  appropriated  $300,000 
for  improvement  and  maintenance  of  this  river,  such  work  being  cov- 
ered by  the  survey  report  of  November  14,  1899  (pp.  3865-3871,  An- 
nual Keport,  190lb),  and  providing  for  dredging  to  21  feet  actual 
depth  in  mid-channel  and  to  within  20  feet  of  dock  lines  from  Ogden 
slip  at  the  river  mouth  to  Ashland  avenue  on  the  South  Branch,  to 
the  Indiana  State  line  bridges  on  the  South  Fork,  South  Branch, 
and  to  Belmont  avenue  on  the  North  Branch  (including  also  the 
canal  around  Goose  Island,  North  Branch),  all  originally  estimated 
at  $810,600. 

Tunnels  under  Chicago  River. — Under  act  of  Congress  approved 
April  27,  1904,  the  owners  of  the  three  tunnels  under  the  Chicago 
River  (by  which  the  available  draft  in  the  river  was  reduced  to  17 
feet)  were  ordered  to  have  these  tunnels  removed  or  lowered  on  or 
before  April  15,  1906  (extended  later  to  October  1,  1906),  sufficiently 
to  leave  over  them  a  clear  depth  of  22  feet  at  times  of  dead  low  water 
(i.  e.,  that  of  Chicago  datum)  in  Chicago  Harbor  (i.  e.,  to  22  feet  5 
inches  at  La  Salle  street,  22  feet  7  inches  at  Washington  street,  and 
22  feet  10  inches  at  Van  Buren  street,  below  Chicago  datum).  Up  to 
June  30,  1906,  nothing  was  done  toward  actual  modification  of  these 
tunnels,  but  city  ordinance  of  June  18,  1906,  gave  the  Chicago  Union' 
Traction  Company  authority  to  assume  charge  of  actual  construction 
work  upon  all  three  tunnels,  to  be  commenced  promptly  and  finished 
before  the  beginning  of  next  year's  navigation  season.  During  the 
year  the  tunnel  at  La  Salle  street  was  removed  by  blowing  off  its 
top  and  dredging  out  the  material  to  a  depth  of  about  27  to  28  feet 
over  about  200  feet  center  width  of  river.  Time  for  completing  the 
lowering  of  the  Washington  street  and  Van  Buren  street  tunnels  has 
l)een  extended  by  the  Secretary  of  War — for  the  former  to  August  1, 
1907,  and  to  March  1,  1908,  for  the  latter.  Their  removal  will  give 
more  than  20  feet  depth  of  channel  through  the  entire  South  Branch. 

At  present  the  river,  including  both  branches,  slightly  widened  at 
its  narrowest  parts  by  the  United  States  and  much  widened  in  the 
South  Branch  by  the  Chicago  Sanitary  District,  has  a  least  depth  of 
channel,  as  referred  to  Chicago  city  datum,  of  20  feet  from  the  lake 
to  Dearborn  Street  Bridge,  thence  18  feet  to  its  branches;  thence  in  the 
North  Branch  12  feet  to  the  north  turning  basin  and  10  feet  to 
Belmont  avenue;  and  in  the  South  Branch  17  feet  to  the  south 
turning  basin  and  through  the  West  Fork  and  Sanitary  District 
Canal  to  Lockpoii: ;  and  in  the  South  Fork  17  feet  to  the  stock  yards. 
(For  general  description  of  the  sanitary  district  projects  and  prog- 
ress, see  p.  2097,  Annual  Report,  1902.) 

The  water  level  has  variations  of  about  6.5  feet  from 
known  to  lowest  known  water,  and  an  average  of  less  than  i 
day.     The  river  has  a  current  from  the  lake  toward  the  I 
District  Canal  varying  from  nothing  up  to  about  3  miles  j 
according  to  drainage  diversion  and  lake  seiches. 

The  annual  commerce  is  now  reported  at  about  5,000,      )  to 
principal  items  being  grain,  lumber,  coal,  and  salt  (a       )d  oi 

the  local  commerce  having,  since  1897,  gone  to  the  ( 
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and  the  present  further  improvement  is  now  mainly  needed  to  pre- 
vent further  loss. 

The  existence  of  this  improved  river  is  considered  to  he  of  great  use 
in  controlling  freight  rates. 

It  is  proposed  to  apply  the  funds  now  available  and  further  appro- 
priations to  the  completion  of  the  turning  basins,  to  the  securing  of 
the  new  21  feet  depth  throughout  the  river,  and  to  the  maintenance 
of  existing  works. 

July  1,  190t»,  balaiK-e  unexpendeii $83, 87a  08 

Amount  apprupriateil  by  river  and  harbor  act  approved  March  2, 1907.  300, 000.  00 

383,876.08 
June  30,  1907,  amount  expendeii  duriniL?  fiscal  year : 

For  works  of  iiuprovemeut ^2,181.00 

For  maintenant-e  of  improvement 2,599.90 

34,780.99 

July  1.  1907,  balam-e  unexi)ended 349,095.00 

Amount  (estimateil)  requireil  for  completion  of  existing  proje<*t 270,000.00 

(See  Appendix  L  L  2.) 

J.  Cahimet  narho)\  Illinois. — This  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

Before  improvement  (1870)  this  harbor  was  limited  to  the  lower 
end  of  Cahimet  River  and  to  the  natural  depths  over  the  bar  at  its 
lake  mouth,  the  channel  entrance  having  about  100  feet  available 
width  with  about  4  fei»t  depth.  The  annual  commerce  was  practically 
nothing  in  either  harbor  or  river.  A  brief  history  of  this  harbor 
improvement  prior  to  1870  is  given  on  pages  441-444,  Part  2,  Annual 
Report,  1870;  and  a  very  full  description  of  present  conditions  is  to 
Ih»  found  in  pages  122-123,  bulletin  No.  17  (1907),  issued  by  the 
I'nitcd  States  Lake  Survey  Oflice,  Detroit,  Mich. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
^^truction  of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  between  them. 

The  work  In^gan  in  1870,  and  all  the  projected  work  for  10  feet 
draft  was  a(rompli>hed  prior  to  June  80,  18i>G,  resulting  in  the  con- 
struction of  3,(>40  linear  feet  of  north  pier  and  2,020  hnear  feet  of 
south  juer,  and  sin-uring  and  maintaining  a  channel  16  feet  deep  and 
of  suitable  width  from  water  of  similar  depth  in  Lake  Michigan  to  the 
Calumet  River  at  the  r(K)ts  of  the  piers,  at  a  cost  of  $454,483.53. 

The  present  project,  submitted  P'ebruary  21,  1890,  and  specifically 
adopted  by  Congress  by  a(*t  of  March  3,  1899  (including  minor 
changes  submitted  March  28,  1899,  modified  Julv  1,  1902,  and  ap- 
proviMl  by  Secretary  of  War  July  11,  1902),  provicles  for — 

{a)  A  breakwater  4.400  f(»et  lon^,  conniVte<l  with  the  shore  and 
running  due  east  into  the  lake,  terminating  in  water  32  fe«»t  deep. 

{h)  An  extension  of  this  breakwater  2,500  fi^et  long  in  a  south- 
easterlv  din»ction  from  the  cud  of  the  first. 

(r)  The  anchorajre  area  ^holtered  by  breakwater  dredged  to  20  feet 
draft  (21  feet  dej)th). 

(d)   South  pier  at  the  mouth  of  Calumet  River  extended  800  feet. 

{(')  The  Calumet  River  tlnMlgiM^  -idth  of  200  fwt  and  20  feet 

draft  (21  feet  depth)  for  a  dista  les  from  the  mouth. 


M 
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(/)  Maintenance  and  repairs. 

For  text  and  map,  including  minor  changes,  see  pages  2683-2588, 
Annual  Report,  1896,  and  page  2102,  Annual  Report,  1902. 

A  statement  of  past  examination  and  survey  reports  will  be 
on  page  603,  Annual  Report,  1906. 

There  has  been  expended  on  this  work  to  June  30,  1907,  the  sum  of 
$1,453,884.54,  of  which  $999,400.01  is  under  the  existing  project  of 
1896. 

All  original  work  of  past  and  existing  projects  has  now  been  com- 
pleted, leaving  since  1905  only  its  repair  and  other  maintenance. 

At  present  the  protected  harbor  benind  the  lake  breakwater  is  about 
0.5  square  mile  in  area  with  20  feet  depth ;  and  the  pier  entrance  to 
the  river  is  of  300  feet  width  with  at  least  20  feet  depth ;  all  depths 
being  referred  to  Chicago  city  datum.     (See  Chicago  Harbor  report.) 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  the 
highest  known  to  lowest  known  water,  and  an  average  of  less  than  1 
foot  oscillation  per  day.  Its  average  for  the  calendar  year  of  1906 
was  the  same  as  that  for  Chicago  Harbor. 

Calumet  Harbor,  being  mainly  a  protection  to  Calumet  River  en- 
trance, has  practically  no  commerce  except  that  of  Calumet  River, 
although  about  half  of  the  Illinois  steel  commerce,  belonging  partly 
to  the  harbor  and  partly  to  the  river  and  estimated  herewith,  as  usual, 
under  Calumet  River,  belongs  strictly  to  the  harbor.  The  harbor 
works  are  fully  entitled  to  half  the  credit  of  all  the  commerce  devel- 
oped by  the  combined  harbor  and  river  improvements  since  1870, 
such  development  having  now  reached  about  5,000,000  tons  annually. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  railroad  rates. 

It  is  proposed  to  apply  the  funds  now  available  to  the  necessary 
repair  and  other  maintenance  of  the  works. 

July  1.  lOOT),  balance  unexpended $95,320.31 

Amount  ai)pr<)prlated  by  river  and  harbor  act  approved  March  2, 

1IK)7 20, 000. 00 

115,  320.  31 
June  .'50,  1007,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 1,  973. 85 

July  1.  1907,  balance  unexi)ended 113,34G.40 

(See  Appendix  L  L  3.) 

4.  Calumet  Rivei\  Illinois  and  Indiana. — Before  improvement  of 
Calumet  Harbor  by  the  United  States  (1870),  this  river,  while  havi 
a  navigable  channel  of  about  100  feet  width  and  13  feet  depth  1 
about  4  miles  length,  could  not  be  reached  from  the  lake  by  b 
over  5  feet  draft,  because  of  the  bar  across  its  lake  mouth;  a 
commerce  was  then  practically  nothing.     At  the  time  of  the  im      r 
ment  of  the  river  itself  (188-1),  the  river  had  become      vigable  i 
feet  draft  over  widths  of  about  100  feet  and  a  length  01      to      4 
and  for  boats  of  5  feet  draft  over  widths  of  about  50  f    i      id 
from  the  riyer  mouth  of  about  10  miles  in  the  Grana  (      ui        . 
about  14  miles  in  the  Little  Calumet.     The  commerce  au  tii 
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was,  however,  less  than  500,000  tons.  A  good  brief  history  of  this 
river  and  harbor  improvement  prior  to  187C  is  given  on  pages  441- 
444,  Part  2,  Annual  Keport  of  the  Chief  of  Engmeers  for  1876,  and 
a  very  full  description  of  present  conditions  is  to  be  found  on  pages 
123-125,  Bulletin  No.  17  (1907),  issued  by  the  U.  S.  Lake  Survey 
Office,  Detroit,  Mich. 

The  first  j)roject  for  the  improvement  of  this  river,  adopted  by 
Congress  in  1884  and  modified  in  188G,  contemplated  securing  a  chan- 
nel 200  feet  in  width  and  16  feet  in  d^th  below  low  water  in  Lake 
Michigan  from  the  mouth  of  Calumet  Harbor,  Illinois,  about  11  miles 
upward,  to  a  point  one-half  mile  east  of  Hammond,  Ind.  This 
project  was  modified  by  the  river  and  harbor  act  of  June  3,  1896,  for 
Calumet  Harbor,  so  as  to  provide  for  dredging  the  channel  to  20  feet 
depth  from  the  mouth  2  miles  southward  (upward). 

The  projects  of  1884  to  1896,  now  ended,  secured  a  permanent 
channel  of  200  feet  width  and  20  feet  deptli  from  the  mouth  of  the 
river  about  2.5  miles  upstream  (including  a  small  turning  basin  near 
the  mouth  of  the  river),  thence  16  feet  depth  about  3  miles  farther, 
except  over  short  portions  where  rock  reduced  the  width  to  85  feet 
and  the  depth  to  14  feet ;  and,  in  addition,  a  temporary  channel  of 
10  feet  depth  and  60  feet  width,  in  the  next  6  miles,  up  to  a  point  on 
the  Grand  Calumet  0.5  mile  east  of  Hammond,  Ind.  (^about  11  miles 
above  the  mouth). 

The  present  j)rojects,  adopted  by  act  of  March  3,  1905,  provided 
for  a  channel  200  feet  wide  and  20  feet  deep  from  tlie  mouth  of  the 
river  to  One  hundred  and  twenty-second  street,  and  of  the  same  width 
and  16  feet  deep  from  One  hundred  and  twenty-second  street  to  the 
forks,  with  five  turning  basins,  at  a  total  estimated  cost  of  $662,480.50, 
and  $10,000  per  annum  for  maintenance.  (See  p.  605,  Annual  Re- 
port, 1906.) 

(For  estimates  in  full,  see  pp.  2942-2949,  Annual  Report,  1904; 
for  uiap,  see  p.  1902,  Annual  Keport,  1903;  also,  for  fuller  details, 
see  House  Doc.  Xo.  172,  Fifty-eighth  Congress,  second  session.) 

For  this  work  $542,500  has  been  appropriated,  and  $170,000  more 
of  contracts  authorized  (and  not  yet  appropriated),  thus  providing 
for  the  entire  project  and  allowing  five  vears  of  maintenance  at 
$10,000  per  vear. 

The  act  of  June  13, 1902,  authorizes  the  Secretarv  of  War  to  accept 
deeds,  free  of  expense  to  the  United  States,  for  lands  necessary  to 
make  a  proper  channel  200  feet  wide  from  the  forks  up  to  a  point  0.5 
mile  above  Hammond,  Ind.  (a  stretch  of  about  5.5  miles),  ana  the  act 
of  March  3,  1905,  authorizes  similar  deeds  for  lands  necessary  for 
turning  basins  in  the  river  below  the  forks. 

Under  appropriation  of  August  18,  1894,  for  "  above  the  forks,'' 
$5,150.75  is  still  available,  but  (Iredging  has  been  discontinued  because 
of  constant  refilling,  as  explained  in  project  of  August  3,  1903. 
During  the  year  a  resurvey  of  this  part  of  the  river  has  been  made 
to  relocate  the  ground  in  such  way  that  owners  may  know  just  what 
property  is  to  be  ceded  to  afford  the  best  results  to  navigation. 

A  statement  of  past  examination  and  survey  reports  will  be  found 
on  page  005,  Annual  Report,  1906. 
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There  has  been  expended  to  June  30,  1907,  on  works  of  all  projects 
the  sum  of  $686,301.68,  of  which  $140,633.46,  including  $3,611.60  for 
maintenance,  is  under  the  project  of  1903. 

Expenditures  up  to  date  have  resulted  in  a  channel  of  21  feet 
depth  (Chicago  datum)  from  the  river  mouth  to  One  hundred  and 
sixth  street,  with  300  feet  width  at  the  harbor  piers,  diminishing  to 
200  feet  width  at  about  Ninety-second  street,  retaining  200  feet  width 
to  One  hundred  and  sixth  street  (except  at  bridges) ;  thence  20  feet 
depth  with  200  feet  width  to  One  hundred  and  eleventh  street ;  thence 
21  feet  depth  with  200  feet  width  to  One  hundred  and  fourteenth 
street  (except  for  a  distance  of  about  1,600  feet,  covered  by  rock  and 
hardpan,  where  there  is  only  60  feet  clear  width  and  where  rock 
excavation  is  now  in  progress  with  expectation  of  securing  200  feet 
width  in  1907) ;  thence  14  feet  depth  with  200  feet  width  to  a  point 
900  feet  above  Chittenden  Bridge  (near  One  hundred  and  twenty- 
third  street) ;  thence  about  6  feet  mid-channel  depth  and  100  to  160 
feet  river  width  (undredged)  to  the  forks;  thence  about  6  feet  depth 
with  about  60  feet  width  (dredged  prior  to  1896  to  10  feet  depth  and 
to  60  feet  width,  but  since  partly  filled  up)  to  Hammond,  Ind.  One 
small  turning  basin  has  been  dredged  just  above  Ninety-second 
street  with  260  feet  least  diameter  and  about  16  feet  depth.  The 
river  is  further  navigable  for  6-feet-draft  boats  to  Riverdale  on  the 
Little  Calumet,  12  miles  from  the  river  mouth.  It  can  also  be  used 
by  light-draft  launches,  such  as  can  pass  under  bridges,  nearly  to 
Gary  on  the  Grand  Calumet,  about  20  miles  from  the  river  mouth, 
and  to  Blue  Island  on  the  Little  Calumet,  about  14  miles  from  the 
river  mouth,  being  stopped  at  that  point  by  rapids. 

The  water  level  has  variations  of  about  6.6  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot 

})er  day.     At  dead  low  water  the  river  is  practically  level  from  the 
ake  up  to  the  junction  of  the  Grand  and  Little  Calumet.     The 
current  is  verjr  slight  except  during  freshest  and  lake  seiches. 

An  application  of  the  Sanitary  District  of  Chicago  for  permission 
to  reverse  the  flow  of  Calumet  River,  so  as  to  cause  the  water  to  flow 
from  Lake  Michigan  into  the  drainage  canal  (in  a  similar  manner 
as  has  been  done  in  the  Chicago  River),  was  denied  by  the  War 
Department  March  14,  1907. 

The  annual  commerce  is  now  reported  at  6,290,000  tons,  the  prin- 
cipal items  being  iron  ore,  grain,  and  coal.  It  is  steadily  increas- 
ing, and  new  manufacturing  plants  are  steadily  occupying  the  river 
banks  as  fast  as  the  20- foot  depths  are  carried  upstream. 

The  existence  of  this  improved  river  is  considered  to  be  of 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  6C  ^^i 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Call 
(South  Chicago)  railroad  rates. 

It  is  proposed  to  apply  the  funds  now  availa  i  t 

for  the  year  ending  June  30,  1909,  to  cont        r      i 
the  channel  progressively  upstream       }    uii       ^o  ly 

and  to  the  construction  of  the  turnii  »*jt     r         u 

project,  as  soon  as  the  land  needed  t  lo  i        l 

States. 
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July  1,  1006,  balance  unexpended a  $241, 963. 21 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, . 

1007 191,500.00 

Amount  appropriated  by  sundry  civil  act  approved  March  4.  1007—      20, 000. 00 


453.  463.  21 
June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of 
improvement 45,545.  91 


July  1,  1007,  balance  unexpended a407,917.30 


July  1,  1007,  amount  covered  by  uncompleted  contracts 201,003.48 

Amount  (estimated)  re<iuired  for  completion  of  existing  project 170, 000.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1000,  for  worics  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1J)07 170,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807. 

(See  Appendix  L  L  4.) 

J.  Michigan  City  Ilarhor^  Indiana, — [This  work  was  in  the  charge 
of  Col.  M.  B.  Adams,  Corps  of  Engineers,  until  June  7,  11)07.]  The 
inner  and  outer  harbors  were  formerly  separate  works.  They  are 
now  consolidated  in  consequence  of  tlie  requirements  of  the  river  and 
harbor  act  of  June  13,  1002. 

The  improvement  of  this  harbor  dates  from  1886,  and  has  resulted 
in  establishing  an  inner  harbor  for  local  commerce  and  partly  com- 
pleting an  outer  harbor  designed  to  facilitate  entrance  to  the  former 
and  afford  refuge  for  vessels  engaged  in  general  lake  commerce. 

The  inner  harbor. — ^This  has  l)een  made  by  deepening  the  entrance 
to  Trail  Creek  and  protecting  the  channel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until 
1870.  The  original  depths  before  improvement  were  9  feet  upon  the 
outer  bar  and  3}  feet  or  less  at  the  entrance  to  the  inner  harbor;  and 
the  width  varied  from  175  feet  in  the  lower  portion  to  60  feet  of  less 
in  the  upper  portion.  Since  1882  the  entrance  channel  has  been  pro- 
longed up  the  creek  by  dredging  between  revetments,  so  fast  as  they 
are  built  on  established  wharf  lines  at  the  expense  of  the  adjoining 
pr()i)erty  owners,  as  required  by  city  ordinance. 

>o  recent  general  project  for  the  expenditure  of  funds  has  been 
definitely  called  for;  and  work  for  the  j)ast  twenty  years  has  been 
based  upon  securing  a  15  feet  draft  at  low  water  to  within  about  25 
feet  of  dock  lines,  as  indicated  in  the  Annual  Reports  of  1870  to  1882, 
and  over  a  length  of  river  from  the  lake  up  to  the  present  Lake  Erie 
and  Western  Kailroad  bridge,  as  shown  on  maps  in  the  Annual  Re- 
ports for  1882  (p.  2270)  and  1S06  (p.  2676).  The  practice  in  this 
river  has  been  for  the  (ien(»ral  Government  to  do  all  work  outside  the 
general  shore  line  of  the  lake  and  the  dredging  in  the  river  channel, 
and  for  the  city  or  private  owners  to  put  in  the  d(K*king  of  the  river 
front  and  make  necessary  repairs  to  j)rivate  slips  and  harbors.  The 
maps  of  the  1882  and  1806  reports  show  a  medium  sized  upper  turn- 
ing basin,  a  small  mid<llc  turning  basin;  while  appropriations  of 

«  Includes  $5,257.70  for  **  above  tlM»  forks." 
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March  3,  1905,  provided  for  widening  the  river  at  its  lowest  bend 
sufficient  to  form  a  large  lower  turningoasin  between  the  lake  and  the 
first  bridge  of  the  river  (completed  April  30,  1906). 

A  recent  act  of  the  Indiana  legislature  now  allows  the  city  to  build 
revetments  and  to  assess  their  cost  upon  the  property  benefited,  as  in 
cases  of  sewer  construction;  and  such  extensive  reconstruction  of 
revetments  is  soon  to  be  made  as  to  allow  the  channels  to  be  deepened 
to  20  feet  from  the  entrance  to  Franklin  Street  Bridge,  to  18  feet 
from  there  to  the  railroad  bridge,  and  to  16  feet  thence  to  the  upper 
end  of  the  harbor  as  soon  as  funds  become  available  for  such  work. 

In  recent  years  the  channel  improvement,  with  the  exception  of  the 
lower  turning  basin,  has  been  purely  one  for  maintenance,  and  has 
resulted  in  creating,  by  dredging,  a  channel  9,159  feet  long  between 
revetments  from  100  to  175  ftet  apart,  except  at  the  turning  basins, 
where  the  width  is  about  330  feet.  The  upper  limit  of  this  improved 
channel  is  100  feet  above  the  upper  turning  basin  on  the  map  above 
referred  to;  but  above  the  lower  part  of  the  upper  basin  the  channel 
has  shoaled  and  is  not  available  for  lake  vessels. 

The  completion  of  the  project  of  1882-1896  requires  that  this  dredg- 
ing shall  be  extended  upstream  about  1,000  feet  beyond  the  upper 
turning  basin  (about  64,000  cubic  yards,  now  estimated  at  aoout 
$16,000). 

The  piers  forming  the  lake  entrance  to  the  river,  originally  treated 
as  part  of  the  inner  harbor,  are  now  treated  as  a  part  of  the  outer 
harbor  and  are  described  below  under  that  head. 

The  total  expenditure  to  June  30.  1902,  the  date  of  consolidation 
with  outer  harbor,  was  $438,305.50.  Of  this  tola!,  $287,383.77  wurf 
expended  from  1836  to  1869,  inclusive,  j^rincipally  upon  pier  con- 
struction, but  it  is  now  impossible  to  s>'|iariite  the  cast  of  mamtenance 
for  this  period  from  that  of  original  consl  ruction.  Since  1869.  $153,- 
280.92  in  all  has  been  expended,  of  which  $56,724.74  was  applied  to 
maintenance. 

Dredging  operations  were  carrie<l  on  by  the  U.  S.  suction  dredge 
Gtiimil  (lilloipie  in  May  and  June,  and  by  a  contract  dredge  in  June; 
all  l)eing  of  the  nature  of  maintenance. 

The  commerce  IwneKted  liv  Ihc  improvement  is  purely  local  in 
character,  the  principal  business  being  m  lumber  and  salt,  which  are 
brought  from  tlie  northern  harboi-s  by  small  steam  barges  and  by 
sailing  vessels. 

The  channel  does  not  maintain  itself,  and  provision  should  be  made 
for  periodical  dredging. 

The  outer  harbor. — Michigan  City,  tioing  at  the  southern  end  of 
the  lake,  is  exposed  to  northerly  stornis,  especially  those  from  west 
of  north,  with  a  clear  sweep  of  the  h'ngth  of  the  lake,  about  250 
miles.  Ah  a  result  there  arose  a  deutand  for  a  harbor  of  refuge  in 
this  vicinity,  which  was  answered  in  1870  by  the  adoption  of  a 
project  for  the  creation  of  an  outer  harbor  at  this  place,  which 
WHS  to  consist  of  an  outer  basin  east  of  the  entrance  to  the  inner 
hnrlxtr.  In  1882  this  project  was  extended  to  include  the  construc- 
tion of  an  exterior  breakwater  northwi^i  of  the  entrance.  The  pierw 
imd  breakwaters  covering  the  outer  Imsin  were  completed  in  1885, 
and  have  a  total  length  of  3,l7l  feet,  nu'iisurcd  on  the  harbor  face,, 
viz,  a  pile  pier,  1,225  feet  long,  extending  in  a  nortlierly  direction 
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from  the  shore  and  closing  the  basin  on  the  east ;  a  crib  breakwater, 
1,4JL1  feet  long,  extending  westward  from  the  lake  end  of  the  pile 
pier  and  closing  the  basin  on  the  north,  and  a  crib  pier,  535  feet  long, 
measured  from  the  angle  in  the  harbor  face,  or  505  feet  measured 
from  the  rear  face  of  the  breakwater,  extending  northward  from  the 
west  end  of  the  crib  breakwater.  The  exterior  breakwater  contem- 
plated by  the  project  of  1882  was  to  have  a  total  length  of  2,000  feet, 
but  a  length  ot  only  700  feet  had  been  built. 

The  river  and  harbor  act  of  March  3,  1899,  authorized  the  adoption 
of  the  project  of  a  Board  of  Engineers  as  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  pages  2899  to  2904,  in- 
clusive, and  provided  for  the  completion  of  the  work  under  the  con- 
tinuing-contract  system.  This  project  requires  the  extension  of  the 
breakwater  pier  by  600  feet,  the  construction  of  a  new  detached 
breakwater  1,500  feet  long,  and  the  removal  of  the  present  detached 
breakwater.  The  estimated  cost  of  the  work  was  given  at  $282,150, 
but  it  is  now  evident  that  this  sum  will  be  exceeded. 

Up  to  June  30,  1907,  the  sum  of  $1,12-1,915  had  been  expended  upon 
the  original  project  and  its  subsequent  modifications.  Of  this  amount 
$760,531.53  had  been  expended  upon  the  projects  of  1870  and  1882,  of 
which  $134,970.44  was  applied  to  maintenance.  The  total  amount 
expended  upon  revised  projects  to  June  30,  1906,  was  $364,383.47,  of 
which  $309,621.73  was  for  new  construction  and  $54,761.74  for  main- 
tenance. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages 
2899  to  2904,  contains  the  full  report  of  the  Board  of  Engineers  re- 
ferred to  above,  and  a  map  showing  the  outlines  of  the  present 
project  is  opposite  page  2904  of  that  report. 

The  district  officer  reports  that  to  complete  the  original  project 
will  rec|uire  a  further  appropriation  of  $30,000  for  original  dredging, 
in  addition  to  $10,000  lor  ordinary  maintenance  of  redredging  dian- 
nel  and  repairing  piers. 

The  funds  in  hand  will  be  expended  toward  completion  of  original 
project  and  for  maintenance  and  contingencies. 

Information  received  as  to  the  effect  of  the  project  on  freight  rates 
is  meager,  but  indicates  that  in  a  general  way  the  improvement  has 
a  tendency  to  reduce  charges  and  secure  advantageous  charters  for 
shippers.  The  present  commerce  is  shown  by  tables  in  the  ap- 
pendix. 

.July  1,  1900,  balance  unexpended $27,288.46 

Amount  appropriatetl  by  river  and  harl)or  act  approveil  March  2. 1907.     GO,  000. 00 

87.288w46 
June  30,  1907,  amount  expendeil  durlnjr  fiscal  year,  for  maintenance 
of  improvement 2,  d06w  10 

July  1,  1J)07,  balance  unexi)ende<l     _    ..   84,983.27 

July  1,  1907,  amount  covered  by  uncompleteil  contracts 2,O0OlOD 

(See  Appendix  L  L  5.) 

6,  Survey  of  Illinois  and  Des  Plaines  rivers^  lUinois^  for  waterway 
from  Lockpart^  III.,  to  aS/.  Louis,  Mo. — This  work  was  provided  for 
by  act  of  June  13,  1002,  which  appropriated  $200,000  therefor. 
The  survey  was  completed  and  final  report  rendered  August  26,  1905, 
bv  a  special  Board  of  Engineer  officers  appointed  under  the  pro- 
visions of  said  act.    The  report  was  published  as  House  Document 
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No.  263,  Fifty-ninth  Coiw;ress,  first  session.  This  report  was  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  whose 
report,  dated  December  8,  1906,  is  printed  in  House  Document  No. 
437,  Fifty-ninth  Congress,  second  session. 

The  consideration,  by  a  Commission,  of  the  survey  heretofore  made 
of  this  waterway,  including  the  questions  of  water  power  and  drain- 
age of  land,  is  provided  for  by  the  river  and  harbor  act  of  March  2, 
1907,  in  connection  with  an  examination  of  the  Mississippi  River. 
from  St.  Louis  to  its  mouth  (see  p.  812  of  this  report). 

A  statement  of  past  examination  and  survey  reports  will  be  found 
on  page  607,  Annual  Report,  1906. 

July  1,  1906.  balance  unexpended „ $332.20 

June  30.  1907,  amount  expended  durine  fiscal  year 3.12.20 

(See  Appendix  L  L  6.) 

7.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
naingation. —  '{a)  Sloop  Peri,  in  North  Branch  of  Chicago  River,  -near 
Fullerton  areniie. — The  wreck  of  this  vessel  was  reported  as  an  ob- 
struction to  navigation  by  the  department  of  public  works  of  the 
city  of  Chicago,  which  stated  it  was  abandoned  and  that  the  owners 
could  not  be  located.  The  wreck  was  raised,  found  worthless,  and 
destroyed,  at  a  total  cost  to  the  United  States  of  $251.51. 

(J)  Schooner  barge  II.  A.  Richmond,  in  the  main  branch  of  Chi- 
cago Rii'er,  near  Rttnh  Street  Bridge. — The  wreck  of  this  vessel  was 
reported  as  an  obstruction  to  navimtion  by  the  department  of  public 
works  of  the  city  of  Chicago.  The  wreck  having  been  formally 
abandoned,  it  was  raised,  found  worthless,  and  was  then  sunk  in  Lake 
Michigan  in  50  feet  depth  of  water  in  such  way  as  to  no  longer 
interfere  with  navigation,  at  a  total  cost  to  the  United  States  of 
$817.77. 

(See  Appendix  L  L  7.) 

IMPROVEMENT    OF     ILLINOIS    RIVER    AXD    CONSTRUCTION    OP 
ILLINOIS  AND  MISSISSIPPI  CANAL,  ILLINOIS. 

This  district  was  in  the  charge  of  Mai.  C.  S.  Riche,  Corps  of  Engi- 
neers. Division  engineer.  Lieut.  Col.  W.  H.  Bixby,  Corps  of  Engi- 
neers. 

J.  Illinois  River,  Illinois. — (a)  Below  Copperas  Creek. — ^The  proj- 
ect, which  contemplates  the  extension  of  slack-water  improvement, 
begun  by  the  State  of  Illinois  from  Copperas  Ci-eek  lock  to  the 
Mis.sis.sippi  River,  and  which  includes  the  constniction  of  two  locks 
350  feet  long  between  sills,  75  feet  width  of  chambetj  with  7  feet  of 
water  over  sills  at  low-water  level  o^  1879,  and  dredging  the  channel 
where  necessary  to  obtain  7  feet  depth  at  low  water,  was  adopted 
in  1880. 

The  United  States  has  expended  on  this  work  up  to  June  30,  1907, 
$1,51.''>.720,77,  of  which  $10,937.14  was  exiiended  during  the  fiscal  year 
in  maintenance  of  plant,  care  and  repair  of  property  and  plant,  snag- 
ging, and  dredging. 

The  lock  and  dam  at  Kampsville.  III..  31  miles  above  the  mouth  of 
Illinois  River,  has  been  completed  and  in  use  since  1894,  and  that  at 
La  Grange,  79  miles  above  the  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  cons-tructiqn  of  locks  and  dams  at  Henry 
and  at  Copperas  Creek,  completing,  cKcept  dredging,  that  part  of  the 
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project  between  La  Salle  and  the  mouth  of  Copperas  Creek,  a  distance 
of  about  90  miles,  over  which  section  the  State  of  Illinois  collects 
tolls. 

Minor  repairs  to  fleet  and  plant  were  continued  during  the  year. 
Periodical  inspection  trips  were  made  throughout  the  navigable 
length  of  the  river  to  remove  snags,  supervise  work  in  progress  under 
permits,  and  to  prevent  encroachments  upon  the  river  channel. 

Harbor  lines  on  both  sides  of  the  river  at  Peoria  have  been 
established. 

The  navigation  of  the  river  for  the  calendar  year  1906  shows  an 
increase  of  50  per  cent  as  measured  by  the  arrivals  and  departures  at 
St.  Louis. 

At  the  close  of  the  fiscal  year  the  river  shows  a  navigable  depth  of 
7  feet,  except  where  bars  have  formed,  and  such  bars  will  be  removed. 
Considerable  work  remains  to  attain  the  project  width  of  200  feet  at 
all  points. 

The  improvement  of  Illinois  River  has  been  in  progress  many  years, 
and  the  present  navigable  depth  has  obtained  at  ordinary  stages  of 
the  river  for  several  years,  during  which  freight  rates  in  the  vicinity 
have  decreased  to  some  extent;  out  as  freight  rates  generally  have 
diminished  during  these  years,  it  is  impossible  to  state  whether  the 
effect  of  river  competition  is  shown  in  diminished  railroad  freight 
rates.  The  cloj^ing  of  the  river  to  navigation,  however,  would  unques- 
tionably lead  to  a  rise  in  freight  rates  on  the  adjacent  railways,  and  as 
the  volume  of  freight  affected  would  be  large,  a  good  navigable  con- 
dition should  be  maintained. 

It  is  proposed  to  «pply  the  available  funds  toward  maintaining  the 
navigable  channel  oi  7  feet  depth  between  Copperas  Creek  dam  and 
the  mouth  of  the  river,  removing  snags,  care  and  repair  of  plant  and 
property,  and  in  making  such  local  surveys  as  may  be  necessary  from 
time  to  time. 

July  1,  IfKX;.  balanw  iinexponde<l ^.'il,  589.58 

Aiiiuunt  re<'t»ive<l  from  snlo  of  plant 300.00 

Amount  appropriates!  l).v  river  an<l  harlM)r  act  api>rov(Hl  Mareh  *J.  1007.     50, 000.  00 

81,880.58 
June  ;M).  1IK)7,  amount  expended  during  fiscal  year: 

For  works  of  improvement $7,  D.37.  14 

For  maintenance  of  improvement .'{,000.00 

10,937.14 

July  1,  r,HJ7,  balance  unexpended 70,952,44 

July  1,  1007,  outstanding  liabilities 1,500.00 

July  1,  1007,  balance  available 09.452.44 

Amount  (estimattnl)  reipiinnl  for  completion  of  existing  proje<"t 142,000.00 

(h)  From  Copperas  Creek  to  La  Salle, — The  first  approi)riation 
for  this  s(H*tion  of  the  river  was  made  March  2, 1007,  and  the  approved 
project  for  its  expenditure  provides  for  securing  the  same  navigable 
conditions  from  Copperas  Creek  to  La  Salle  as  are  planned  for  the 
lower  river,  i.  e.,  a  channel  depth  of  7  feet  at  low  water. 

The  operations  since  March  2,  1007,  have  included  a  snagging  trip 
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inspection  on  this  section  of  the  river  will  be  carried  on  with  the 
same  plant  as  is  used  on  the  lower  section. 

It  is  proposed  to  apply  the  available  funds  to  securing  and  main- 
taining a  navigable  channel  of  7  feet  depth,  snagging,  care,  and 
repair  of  propertv  and  plant,  inspection  and  prevention  of  obstruc- 
tions and  encroacnments,  and  such  local  surveys  as  may  be  necessary. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  $50, 000.  00 
June  ;M).  1907.  amount  expended  during  fiscal  year,  for  works  of  Im- 
provement         1,1500.48 

July  1,  1907,  balance  unexi)ended 48,499.52 

July  1,  1907,  outstanding  liabilities 500.  (K) 

July  1,  1907,  balance  available 47,999.52 

(See  Appendix  M  M  1.) 

2,  Operating  and  care  of  La  Grange  and  KampsviUe  locks^  Illmois 
River^  and  approaches  thereto, — ^These  locks  and  dams  have  been 
maintained  and  operated  under  the  indefinite  appropriation  provided 
for  in  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

(a)  La  Grange  lock  and  dam, — The  river  was  open  to  navigation 
the  entire  year  except  two  weeks.  Boats  passed  the  lock  every  month 
in  the  year.  From  July  1,  1906,  to  March  10,  1907,  all  boats  passed 
through  the  lock;  since  March  10,  most  of  passing  boats  have  gone 
over  the  dam. 

There  was  expended  during  tlie  year  $6,588.27. 

(i)  Kanipsrille  lock  and  dam. — The  river  at  this  point  was  open 
to  navigation  the  entire  year  except  ten  days.  From  July  1  to 
December  16  all  boats  passed  through  the  lock;  since  March  7,  1907, 
most  passing  boats  have  gone  over  the  dam. 

There  has  been  expended  during  the  past  year  $6,471.86. 

(See  Appendix  M  M  2.) 

3,  Illinow  and  Mississippi  Canal^  Illinois, — The  object  of  the  im- 
provement is  to  furnish  a  link  in  a  navigable  waterway  from  Lake 
Michigan  to  the  Mississippi  River  at  the  mouth  of  Rock  River, 
Illinois. 

The  canal  has  been  located  on  the  Rock  Island  route,  approved  by 
the  Socretarv  of  War  October  27,  1888,  as  directed  in  the  act  of  Con- 
gress  of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
great  bend,  1^  miles  above  the  town  of  Hennepin,  111.;  thence  via 
Bureau  Creek  Valley  and  over  the  summit  to  Rock  River  at  the  mouth 
of  (ireen  River;  thence  by  slack  water  in  Rock  River  and  a  canal 
around  the  lower  rapids  of  the  river  at  Milan  to  the  Mississippi  River 
at  the  mouth  of  Rock  River. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimate  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  2586. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
a])pr()priation  for  the  construction  of  the  canal,  and  directed  work 
to  be  begun  by  the  construction  of  one  of  the  locks  and  dams  in 
Rock  River. 


688  REPORT    OF    THE   CHIEF    OF   ENGINEERS,   U.   S.   ARMY. 

In  accordance  with  this  act  work  was  begun  in  July,  1892,  near 
the  mouth  of  Rock  River,  on  the  construction  of  a  canal  around  the 
lower  rapids  of  the  river,  and  since  that  date  has  been  prosecuted  as 
rapidly  as  the  appropriation  of  funds  permitted.  The  survey  work 
in  locating  the  canal  on  the  ground  and  proceedings  for  acquiring 
title  to  the  right  of  way  have  been  completed,  and  the  canal  has  been 
definitely  located  on  the  ground  throughout  its  entire  extent. 

There  has  l>een  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1007,  $7,188,69().87,  of  which  $267,755.92  was 
expended  during  the  fiscal  year. 

The  result  of  this  expenditure  has  been : 

First.  The  acquisition  of  the  right  of  w^ay  for  4J  miles  around  the 
lower  rapids  of  Rock  River  and  the  completion  of  4^  miles  of  canal 
there,  involving  the  construction  of  4^  miles  of  earthwork,  3  locks,  1 
railroad  and  2  nighway  swing  bridges,  7  sluiceways  and  gates,  1  arch 
culvert,  2  dams  1,892  feet  long  across  the  arms  of  Rock  River,  3  lock- 
keepers'  houses,  1  small  office  building,  a  thorough  riprapping  of  the 
canal  banks  (not  included  in  the  original  estimates),  and  construc- 
tion bv  contract  of  Moline  wagon  bridge,  at  a  cost  of  $25,000,  which 
was  also  not  included  in  the  original  estimate. 

Second.  In  the  location  on  the  ground  and  preparation  of  descrip- 
tions, plats,  and  abstracts  of  title  of  all  lands  needed  for  the  con- 
struction of  the  canal  and  feeder,  and  for  lands  to  bo  overflowed  or 
damaged  by  the  canal  at  Sterling. 

Third.  In  the  practical  completion  on  the  eastern  section  of  all 
earthwork,  except  cleaning  up,  strengthening,  raising,  and  widening 
banks  at  some  points,  and  removing  dej[)osits  and  debris;  completion 
of  foundations,  masonry,  and  gates  or  all  culverts  and  locks;  con- 
struction of  3  aqueducts;  construction  of  18  highway  bridges  and  1 
farm  bridge,  3  railroad  bridges,  11  arch  culverts,  and  11  pipe  culverts; 
the  erection  of  5  houses  for  superintendents  and  2  houses  for  office 
use,  and  acquiring  additional  land  for  deposit  of  waste  material  on 
miles  21,  22,  and  23:  necessary  revetment,  intakes,  ditches,  docking, 
and  12  miles  of  telephone  line. 

Fourth.  In  the  acquisition  bv  condemnation  or  purchase  of  all 
lands  required  for  the  canal  feeder. 

Fifth.  In  the  construction  of  all  earthwork  on  the  feeder  except  11 
cross  banks;  completion  of  9  arch  and  10  pipe  culverts;  completion 
of  masonry  and  abutments  and  superstructures  of  all  highway  bridges 
except  masonry  and  superstructure  of  No.  45;  completion  of  2  rail- 
way bridges  and  superstructure  of  1  double-track  railway  bridge  and 
2  single-track  railway  bridges:  excavation  of  about  75,000  cubic 
yards  of  rock  in  mile  1,  and  distribution  of  same  in  the  form  of 
riprap  along  the  interior  slopes  of  the  finder;  construction  of  ma- 
sonry, back  filling,  foundations,  slope  paving,  steel  work,  and  con- 
crete lining  of  aqueduct  crossing  Green  River;  construction  of  ma- 
sonry of  lock,  sluiceways,  and  abutments  for  headworks  of  feeder, 
and  lock  and  sluice  gates  erected;  erection  of  combined  office  and 
residence  at  head  of  feeder;  construction  of  masonry  and  sills  for 
feeder  dam. 
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Sixth.  In  acquiring  lands  for  the  right  of  way,  including  land  to 
be  damaged  by  overflow  and  land  upon  which  to  deposit  waste 
material,  on  western  section ;  execution  of  all  earthwork,  except  cross 
bank  at  Lock  28,  and  execution  of  9,800  cubic  yards  of  rock  work; 
completion  of  all  culverts,  locks,  aqueducts,  highway  and  railway 
bridges,  and  building  of  three  lock  houses  and  eight  warehouses. 

The  entire  work  embraced  in  the  original  project  for  the  canal,  as 
modified  by  subsequent  projects  and  plans  as  the  work  has  progressed, 
may  be  summarized  as  follows : 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthwork. 

67  highway  bridges. 

1  farm  bridge. 

3  ponton  bridges. 

8  railroad  bridges. 

9  aqueducts. 
52  culverts. 
33  locks. 

9  sluiceways  and  gates. 

3  dams. 

19  houses. 

Outlet  to  Rock  River. 

New  highway  on  mile  10. 

Improvement  of  8.5  miles  of  Rock  River. 

Moline  wagon  bridge  (not  in  original  estimate). 

The  work  thus  far  completed  may  be  summarized  as  follows : 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthwork  (except  cross  banks,  etc.). 

66  highway  bridges. 

1  farm  bridge. 

8  railroad  bridges. 

9  aqueducts. 
52  culverts. 
33  locks. 

9  sluiceways  and  gates. 

2  dams. 
14  houses. 

New  highway  on  mile  1(J. 
Moline  wagon  bridge. 
Outlet  to  Rock  River. 

The  work  remaining  to  be  done  consists  of  the  following  as  far  as 
it  can  be  classified  at  prcvsent. 

Dam  at  head  of  feeder. 

Excavation  of  cross  banks  and  finishing  work. 

Superstructure  and  part  of  masonry  of  1  highway  bridge. 

1  ponton  bridge. 

Emergency  gates  at  crossing  of  Green  River. 

Emergency  gates  in  Cecils  Slough,  mile  23. 

Five  or  more  houses. 

Improvement  of  8.5  miles  of  Rock  Ri        (\  ?k  a^. 

Miscellaneous  work  consisting  of  re' 
gaps,  building  intakes,  reflooring  bri       »,  ici 
paving,  calking  gates,  raising  and  \  ng  1 
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July  1,  1906,  balance  unexpended $527,034.52 

Amount  received  from  sale  of  plant,  etc 46,558.  96 

573, 593.  47 
June  30.   1907,   amount  exi>ende(l   during   flj^cal   year,   for  works 
of  Improvement o2G7,  755.  92 

July  1,  1907,  balance  unexi)ended '  305,837.55 

July  1,  1907,  outstanding  liabilities 15,000.00 

July  1,  1907,  balance  available 290,  S37.  55 

July  1,  1907,  amount  covered  by  uncompleted  ccmtracts 21,500.  00 

(See  Appendix  M  M  8.) 

IMPROVEMENT    OF    HIVERS    AND    HARBORS    IX    MK^IIGAN   OX    THE 

EASTERX  SHORE  OF  LAKE  MICIIIGAX. 

This  district  was  in  the  charge  of  Col.  M.  B.  Adams,  Corps  of  En- 
gineers.    Division  engineer.  Col.  G.  J.  Lydecker,  Corps  of  Engineers. 

General  statement  as  to  the  usual  rarlations  in  the  hvel  of  the  lake 
surface  at  all  the  harbors  on  the  eastern  shore  of  Lake  Michigan. — ^The 
level  of  the  lake  surface  varies  considerably  trom  time  to  time.  At 
present  its  highest  stage  may  be  stated  as  from  0.5  to  1  foot  below 
mean  low  water,  and  obtains  from  the  end  of  June  to  the  middle  of 
August.  Its  lowest  stage  is  between  1.5  and  2  feet  below  mean  low 
water,  and  obtains  with  slight  change  from  early  in  November  to 
early  in  April.  All  depths  at  the  various  harbors  in  this  report 
refer  to  zero  of  gage,  which  is  581.03  feet  above  mean  tide  at  New 
York. 

1,  St.  Joseph  Harhor  and  liiver^  Michigan. — These  were  formerly 
carried  as  sej)arate  works,  but  are  now  combined  in  consequence  of  a 
provision  in  the  river  and  harbor  act  of  June  13,  1002. 

{a)  St.  JoxepJi  Harbor. — This  harbor  is  formed  by  the  junction  of 
the  St.  fl()sei)h  and  Pawpaw  rivers  and  extends  along  the  city  front 
of  St.  Joseph,  and  in  its  original  condition  had  a  natural  width  of  800 
feet,  which  has  boon  reduced  to  300  foot  by  wharves  built  upon  the 
approved  harl)or  lines.  It  has  Ihmmi  under  improvement  by  the  United 
States  since  183(>,  previous  to  which  time  there  was  a  narrow  and 
crooked  channel  with  depths  which  varied  from  3  to  7  feet.  The 
original  project  of  183()  is  not  clearly  known.  Up  to  1866  there  were 
built  1,100  feet  of  north  pier  and  212  feet  of  south  pier,  which  nro- 
tectod  a  cut  through  the  narrow  tongue  of  land  to  the  north  ox  the 
old  river  mouth,  the  width  In^tween  the  piers  lx»ing  240  feet,  which 
became  257  foot  tlirough  subsi»quent  repairs.  In  all  $162,113  was 
expended  upon  this  work.  In  18(*>()  the  first  definitely  known  project 
was  adopted,  and  this  j)roposed  the  extension  of  the  south  pier  200 
feet  for  the  j)uri)ose  of  facilitating  the  creation  of  a  direct  channel 
of  10  feet  dej)th  through  the  bar  at  the  entrance.  The  project  of 
18()()  was  modified  in  ls74,  187."),  1880,  and  1892,  the  changes  KaTUig 
reference  princii)ally  to  the  length  and  direction  of  the  two  piers. 
The  Benton  Harbor  Canal,  which  is  about  1  mile  long  and  extends 
from  the  upper  part  of  the  harbor  to  the  town  of  Benton  Harbor, 
was  taken  over  l)v  the  Tnitod  States  for  the  purpose  of  care,  main* 

o  Includes  $2(MKK)  aUotteil  Rot-k  River  pool. 
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tenance,  and  improvement  in  1880.     In  all  there  was  expended  upon 
these  various  projects  $503,113.23. 

The  river  and  harbor  act  of  March  3,  1899,  adopted  the  present 
project,  which  is  printed  in  the  Annual  Report  for  1898,  pages  249G- 
2408.  This  project  provides  for  an  entrance  channel  18  feet  deep  and 
for  an  interior  channel  18  feet  deep  and  150  feet  wide  along  the  city 
front  of  St.  Joseph,  while  the  Benton  Harbor  Canal  and  the  turning 
basin  at  the  mouth  of  the  St.  Joseph  Kiver  are  to  be  dredged  to  15 
feet;  the  north  pier  to  be  extended  1,000  feet,  and  the  south  pier, 
upon  a  line  parallel  with  the  north  pier,  1,800  feet.  The  width  be- 
tween is  330  feet  at  the  entrance,  narrowing  to  257  feet  inside.  The 
estimated  cost  of  completion  of  the  existing  project  was  given  in  the 
above  report  at  $380,000.  Up  to  June  30,  1907,  there  had  been 
expended  upon  the  existing  project  $358,683.55,  of  which  $55,590.17 
was  appliea  to  maintenance.  Operations  since  June  25,  1900,  have 
been  in  progress  for  the  j)urpose  of  completing  all  the  work  contem- 
plated. As  a  result  of  the  above  expenditures,  1,000  feet  has  been 
added  to  the  north  pier  and  1,800  feet  to  the  south  pier,  and  in 
November,  1901,  the  proposed  dredging  had  been  completed  so  far  as 
practicable.  Deterioration  in  the  dredged  channels  has  since  taken 
place.  The  bar  just  beyond  the  ends  of  the  piers  still  persists  and 
until  this  year  limited  the  maximum  through  draft  to  16.6  feet. 
During  the  past  year,  however,  the  channel  through  the  outer  bar, 
dredged  to  20  feet,  so  as  to  provide  an  18-foot  depth  during  storms, 
has  maintained  that  depth  unusually  well;  notning  less  than  20 
feet  in  depth  was  found  on  the  bar  at  the  survey  May  13-21,  1907. 
To  complete  the  existing  project  the  dredging  through  this  bar  wnll 
have  to  lx»  done  from  time  to  time,  and  annual  dredging  will  be 
required. 

The  north  pier  and  revetment  measure  2,854  feet — 2,183.5  feet  be- 
ing crib  work  and  670.5  feet  pile  work.  At  the  east  end  a  wing  165 
feet  long  connects  it  with  the  dock  of  the  United  States  light-house 
depot.  The  south  pier  is  2,623  feet  long,  1,800  feet  being  crib  work 
and  820  feet  pile  work.  These  structures  are  in  good  condition,  except 
the  165  feet  of  wing  at  east  end  of  north  pier;  also  150  feet  of  decking 
at  station  0,  north  pier,  and  filling  of  outer  pockets  of  south  pier  from 
station  25  to  the  outer  end  are  needed. 

All  new  construction  work  under  the  authorized  project  has  been 
completed,  and  the  existing  works  on  the  entrance  channel  are  in 
serviceable  condition. 

During  the  year  the  channel  to  shore  line  between  the  piers  was 
deepened  to  20  feet,  thence  to  the  Benton  Harbor  Canal  to  18  feet, 
the  width  of  the  dredged  channel  being  about  150  feet.  Of  the  bal- 
ance on  hand  it  is  proposed  to  reserve  $1,500  as  part  payment  for  an 
inspection  steamer  and  to  expend  the  remainder  in  dredging  and  re- 
pairs of  piers. 

The  soundings  show,  considerable  shoaling  of  the  channels  since  the 
general  dredging  operations  in  1901.  The  accretions  causing  this 
deterioration  are  due  to  sand  brought  down  by  the  St.  Joseph  and 
Pawpaw  rivers  during  floods,  and  as  this  is  a  matter  of  annual  recur- 
rence dredging  for  the  restoration  of  the  channel  may  be  expected  to 
be  required  from  year  to  year. 
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The  principal  traffic  benefited  by  this  improvement  is  the  fruit 
traffic  and  the  carrying  of  passengers,  including  excursionists,  to  the 
summer  resorts  in  this  vicinity.  Both  classes  or  traffic  show  continu- 
ous groAvth.  The  entire  traffic  is  served  by  a. single  line  of  steamers, 
whicli,  however,  during  the  summer  runs  from  two  to  four  boats 
daily,  some  of  these  being  of  very  great  size. 

House  Document  No.  307,  Fiftv-fifth  Congress,  second  session, 
reproduces  a  map  accompanying  tfie  present  revised  project,  which 
is  not  republished  in  the  Annual  Report  of  the  Chiei  of  Engineers 
for  1898. 

(b)  St,  Joseph  Rii'er. — This  is  a  crooked  stream,  obstructed  by 
numerous  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth  at  St.  Joseph  to 
Berrien  Springs,  a  distance  of  about  25  miles  by  river.  The  improve- 
ment of  this  section  to  make  a  low-water  channel  3  feet  deep  has  been 
in  progress  since  1889,  and  consists  in  removing  snags  ana  logs  and 
closing  secondary  channels,  or  concentrating  the  flow  at  other  critical 
points  by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  to  June  30,  1907,  was  $0,246.26,  of  which 
$4,555.49  was  for  construction  and  $1,690.77  for  maintenance,  as  a 
result  of  which  many  of  the  worst  places  of  the  stream  had  been 
improved  to  the  required  extent. 

Operations  on  the  St.  Joseph  River  usually  comprise  a  small  amount 
of  wing-dam  construction,  the  removal  of  overhanging  trees  and 
snags  hy  a  iorce  of  hired  laborers;  some  work  of  wing-dam  construc- 
tion was  done  during  the  year  at  an  expense  of  $296.75. 

The  average  annual  expenditure  has  been  $500. 

The  traffic  benefited  by  this  improvement  is  a  limited  one,  three 
small  steamers  l)eing  employed  to  carry  passengers  (almost  exclu- 
sively summer  tourists)  and  a  small  quantity  of  freight,  which  is 
principally  fruit. 

The  money  on  hand  will  be  expended  in  maintenance  and  contin- 
gencies. 

The  effect  of  the  improvement  on  freight  rates  can  not  be  stated. 

Entranrrs  and  vlcaranvvH. 

ST.    JOSEPH    HARBOR). 


Calendar  year. 


Number. 


1905 1,878 

\m\ ;        1,828 


Tonnagte. 


7SS,600 


Total  froipht  carried,  calendar  year--- 

11K)5 ton8_^  118»4t2 

lOOf) ton8_  115,830 

ST.    JOSEPH    RIVKR, 

Total  freight  enrrie<l,  calen<lar  year — 

IIKK") tons—    2,530 

UKh; .   tons—    2.0M 

Passenjjers  carricnl  in — 

llMJo 23,377 

190(5 20,872 
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ST.   JOSEPH    HAJIBOB. 

July  1,  IIKX),  balance  unexpended $15,192.83 

Amount  allotted   from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 15,000.00 

30. 192.  83 
June  30,  1907,  amount  exj)ended  during  fiscal  year,  for  maintenance 
of   improvement 2,  649.  7(5 

July  1.  1907,  balance  unexpeudetl 27,543.07 

July  1,  1907,  outstanding  liabilities 1,300.00 

July  1,  1907,  balanc-e  available 20,243.07 

ST.    JOSEPH    BIVEB. 

July  1,  190G,  balance  unexpended $300.49 

Amount  allotted  from  appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 1.000.00 

1,300.49 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 

of  improvement 290.  75 

July  1,  1907,  balance  unexpended 1,003.74 

CONSOLIDATED. 

July  1,  lOOfJ,  balance  unexi>ended $15,493.32 

Amount  appropriated  by  river  and  harlK>r  act  approved  March  2.  1907.     10,  000.  00 

31,  493.  32 

June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance 
of  improvement 2,  940.  51 

July   1,  1907,  balance  unexpendeil 28,540.81 

July  1,  1907.  outstanding  liabilities 1,300.00 

July  1.  1907,  balance  available 27,240.81 

(See  Appendix  N  N  1.) 

2.  South  Haven  H arbor ^  Michigan^ — This  harbor  is  situated  at  the 
mouth  of  Bhick  River.  Improvements  were  begun  in  18G7,  at  which 
time  there  existed  a  channel  7  feet  deep  and  85  feet  wide  between  slab 
piers.  These  piers  had  been  built  by  residents  of  the  vicinity,  at  a 
cost  of  about  $18,000.  The  banks  of  the  river  for  500  feet  on  each 
side  had  a  rough  protection  of  close  piling. 

The  project  of  1866,  as  modified  in  1869,  1872,  and  1888,  provided 
for  constructing  parallel  piers  and  revetments  175  feet  apart  at  the 
mouth  of  Black  River,  with  the  object  of  procuring  a  channel  12  feet 
deep,  and  extending  the  navigable  channel  one-half  mile  up  Black 
River  to  the  highway  bridge  by  dredging. 

The  act  approved  March  3,  1905,  adopted  the  project,  as  per  House 
Document  No.  119,  Fifty-eighth  Congress,  second  session,  and  pro- 
vides that  none  of  the  $50,000  appropriated  for  the  improvement 
shall  l)e  used,  except  for  maintenance  of  existing  channels,  until 
proper  dock  lines  shall  have  been  established  and  suitable  bulkheads 
shall  have  been  built  along  these  lines  by  the  city  of  South  Haven  or 
by  the  riparian  owners,  and  the  property  lying  on  the  channel  side  of 
these  dock  lines  shall  have  been  deeded  to  the  United  States  free  of 
cost. 
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By  joint  resolution  of  Congress,  June  29,  190G,  $10,000  of  the 
March  Jl  1905,  appropriation  was  made  immediately  available  to 
afford  a  KJ-foot  depth  in  the  channel. 

The  act  of  March  2,  1907,  appropriated  $40,000  for  this  harbor,  and 
provided  that  the  Secretary  of  War  is  authorized  to  expend  any  por- 
tion of  this  sum  or  of  the  smns  heretofore  appropriated  upon  the 
work  of  improvement  where  dock  lines  have  already  l^een  established 
and  suital>le  bulkheads  built,  but  no  portion  of  this  or  other  appro- 
priations shall  be  used  (except  for  the  maintenance  of  existing  chan- 
nels) where  proper  dock  lines  have  not  been  established  and  suitable 
l)nlkheads  built  alone:  these  lines  by  the  city  of  South  Haven  or  by  the 
riparian  owners,  and  the  property  lying  on  the  channel  side  of  these 
dock  lines  shall  have  been  deeded  to  the  United  States  free  of  cost, 
pursuant  to  the  plan  of  improvement  heretofore  adopted. 

During  the  year  $7,970.08  (which  does  not  include  payment  for 
dredging  under  contract  during  June,  1907)  Avas  exixnuled  in  dredg- 
ing 81,9(;8  cubic  yards  so  as  to  afford  a  IC-foot  channel  as  provided 
for  in  the  joint  resoluti(m  of  Congress,  June  29,  1900,  which  exhausts 
the  amount  made  available  for  the  purpose  ($10,000) ;  therefore, 
unless  the  conditions  precedent  to  the  exj)enditure  of  the  appropria- 
tions, March  8,  1905,  and  March  i2,  1907,  are  complied  with,  further 
ojHTations  will  b(»  restricted  to  maintenance  of  a  12-foot  channel. 
()wing,  however,  to  the  possibility  of  one  or  more  of  the  riparian 
owners  at  the  inner  ends  of  the  (lovernment  piers  complying  with  the 
j)rescril)ed  conditions,  it  is  proposcnl  to  maintain  a  channel  depth  of 
IT)  f(»et  In^tween  the  j)iers  and  18  feet  over  the  outer  bar,  so  that  the 
recjuirements  of  the  act  of  March  2,  1907,  on  the  Government's  part 
may  be  complied  with  innnediately  w^hen  such  riparian  owners  have 
met  the  requirements  of  the  law  on  their  part. 

The  total  expenditure  to  June  80,  1907,  was  $833,512.88,  of  which 
$187,258.08  was  expended  for  construction  and  $140,259.25  for 
maintenance. 

The  works  are  in  the  condition  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  page  8085,  (»xcept  for  the  adoitional 
deterioration  due  to  the  lapse  of  six  yeai's.  The  channel  depth 
exceeds  that  authorized  under  the  old  i^roject. 

As  is  the  cas(^  with  most  of  the  harlK)rs  in  this  vicinity,  the  prin- 
cipal traffic  of  South  Haven  dej^ends  upon  the  fruit  crops  ana  the 
suunner  resort  and  excursion  travel  from  Chicago.  The  business  of 
the  harbor  has  been  increasing  rapidly. 

Th(»  money  on  hand  will  Ik*  expended  on  maintenance  and  contin- 
g(»ncies  until  the  conditions  allowing  the  continuance  of  improvement 
are  complied  with,  and  as  appropriated  w  ill  Ik»  applied  in  like  manner. 

The  project  is  reported  to  have  a  material  influence  in  reducing 
freight  rates. 

rjfitrancrs  and  rlraraticcM. 


190:> 

1906 


BT7EB  AND   HABBOB   IMPBOVEMENTS.  646 

Freight  carried  cftlendar  year — 

100.1 tona—    68,877 

ISKKi do—     60, 077 

riiKHeiifCerH  carried  during  seiiHou  at — 

]9(K> i 1— —  267.060 

IftOC 279,886 

.Tilly  I.  IfWO,  balance  unexpended _ $44,957.81 

Aiii'Hitit  appniprlated  by  rlT*rnndhnrlior  net  approved  Mnrch2. 1007,    40,000.00 

84, 957. 81 
.Tune  .%.  1007,  amount  expended  during  flscnl  year,  for  nialiitenaii<!o 

of  luiproveraenL.- _ 9,032.67 

July  1,  1907.  balance  uuenpended 7.^,925.14 

July  1,  1907,  oiitstnndlng  liabilities _ 656.00 

July  1,  1907,  balance  available-^ 75,209.14 

July  1,  1907,  ainouDt  covered  by  uncompleted  (■ontracts 2,241.28 

Amount  (Piitlmated)  required  fur  <-omriletlon  of  existing  project 248,000.  00 

(See  Appendi.t  N  N  2.) 

3.  Uiir/zor  at  Saugatuck,  and  Kalamazoo  River^  Michigan. — Before 
the,  work  of  improvement  was  begun  by  the  United  States,  in  1869, 
this  harlx)r,  which  is  at  the  mouth  of  Kalamazoo  River,  had  been 
improved  bv  local  enterprise  by  the  constrnction  of  slab  piers  200 
feet  apart,  tlie  north  pier  being  500  feet  long  and  the  south  pier  1,575 
feet.  The  channel  depth  varied  from  5  to  7  feet.  The  present  proj- 
ect for  the  old  harbor  at  the  mouth  of  thu  river  was  adopted  in  1867 
and  amended  in  1869,  1875,  and  1882.  To  June  30,  1906,  $207,785.92 
had  l)een  expended,  of  which  $90,231.99  was  for  construction  and 
$117,5.53.93  for  maintenance,  and  as  no  further  expenditures  will  bo 
made  on  old  harbor,  the  balance  unexpended  July  1,  1906,  $!).4:i:i.()8, 
was  diverted  to  improvement  of  new  narbor.  At  present  there  is  a 
north  pier  715  feet  long,  which  is  entirely  unserviceable;  separated 
from  the  pier  bv  a  long  stretch  of  unprotected  bank  there  is  a  north 
revetment,  partly  destroyed  and  piiHiv  covered  by  sand.  The  south 
pier  is  3,863  feet  long  and  is  practically  mined.  Frequent  dredging 
has  Ixsen  required  for  maintenance  of  an  8-foot  channel,  which  rap- 
idly deteriorates.  Appropriations  since  1882  have  been  too  small  to 
keep  the  piers  in  proper  repair. 

The  usual  provision  for  maintenance  at  the  old  harbor  by  dredging 
was  not  made  last  year;  inasmuch  as  the  improvement  nt  the  new 
harbor  under  the  existing  project  was  sufficiently  advanced  to  bo 
assured  that  it  could  be  made  avnihible  in  time  for  the  season's 
traffic,  ojierations  there  were  preKse<i  forward  vigorously. 

Persons  locally  interested  had  urged  the  opening  of  the  new  chan- 
nel jirior  to  the  revetting  of  the  banks  within  the  piers  that  had  only 
been  built  to  points  about  100  feet  shoreward  of  the  shore  line;  tho 
barrier  that  separated  Knlanuii'/HJ  River  from  Lake  Michigan  was 
therefore  allowed  to  Ik-  cut  away  and  this  channel  was  rendered 
available  to  commerce  June  30,  1906.  The  new  channel  was  then 
deepened  by  the  U.  S.  dredge  General  GiUespie  to  16  feet  with  a  view 
to  continued  maintenance  by  this  means:  but  a  stfirm  on  October  9 
breached  the  barriers  of  imv  lieach  sand  around  the  inner  ends  of 
botli  piers  and  carried  so  much  sand  into  the  channel  as  to  ])recludo 
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further  oporations.  In  anticipation  of  some  such  occurrence,  allot- 
ments aniountinti:  to  $14,700  had  been  granted  from  the  emergency 
appropriations  ,Jime  13,  1902,  and  March  8,  1905,  to  extend  the  piers 
shoreward:  the  contract  could  only  be  placed,  however,  Aug:iist  17, 
190r),  and  the  work  commenced  September  14,  1900,  and  had  not  pro- 
gressed far  enough  when  the  storm  of  October  9  occurred  to. have 
affected  any  additional  protection.  It  has  been  found  necessary  to 
repair  the  piU»  pier  in  places  and  to  strengthen  it  with  fillinfi^  and 
riprap  stone.  These  matters  are  explained  more  in  detail  in  the 
proper  appendix. 

The  existing  project  for  the  new  harbor  was  adopted  by  the  river 
and  harlK)r  act  of  June  3, 189().  It  provides  for  creating  a  channel  of 
12  feet  dej)th  and  navigable  width  by  dredging  the  river  for  a  dis- 
tance of  15  miles  l>elow  Saugatuck,  and  thence  making  a  new  cut 
from  the  river  to  the  lake,  entering  the  latter  about  3,700  feet  below 
the  present  mouth  at  the  Saugatuck  piers.  The  original  estimate 
for  the  work  was  $150,000,  but  authority  was  granted  on  May  31, 
1900,  to  increase  this  to  $250,000.  The  river  and  narbor  act  of  March 
2,  1907,  authorized  the  maintenance  of  a  harbor  channel  of  siiflicient 
depth  to  allow  the  free  usi*  of  the  (jovernment  dredge  General  GilleS' 
pie^  viz,  1()  feet. 

To  June  30,  1907,  $179,908.75  had  been  expended,  $170,948.11  for 
construction  and  $9,020.()4  for  maintenace. 

When  it  was  decided  to  do  no  more  work  at  the  old  harbor  and  to 
render  the  new  harl)or  navigable  in  time  for  the  season's  traiRc,  a 
contract  was  made  under  date  of  March  21,  190l>,  for  cutting  away 
the  barrier  at  and  near  shore  line,  05,000  cubic  yards,  more  or  less, 
being  estimated  as  reciuiring  removal.  Work  commenced  May  8, 
1900,  and  was  completed  Sej^tember  (J,  190().  There  are  still  portions 
of  the  IJ  miles  of  river  channel  between  the  neAr  entrance  and  the 
docks  at  Saugatuck  that  require  deepening,  as  much  as  4  feet  in 
places,  to  afford  the  projected  depth  of  12  feet  to  Saugatuck.  It 
IS  estimated  that  alnuit  120,000  cubic  yards  will  require  removal  for 
the  purpose.  The  project  also  contemplates  revetting  the  sand  banks 
where  tne  deep  excavation  was  made  b(»tween  river  and  lake,  and  this 
it  is  estimated  will  cost  about  $50,000,  making  the  total  outlay  for  the 
improvement  the  same  as  originally  estimated  ($250,000). 

The  harbor  is  near  a  verv  prosperous  fruit  region,  and  the  fmit 
traffic  has  Ix^en  its  principal  source  of  business.  Saugatuck  is  but  8 
miles  south  of  Holland,  with  which  it  is  now  connected  by  a  troUev 
road,  and  alK)ut  17  miles  north  of  South  Haven.  Holland  and  Soutn 
Haven  both  command  other  sources  of  business  than  the  fruit  trmffic 
alone,  and  bid  fair  to  increase  in  importance  through  the  fact  that 
thev  are  termini  of  important  railroad  lines. 

'fhe  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2741-2743,  and  House  Docmnent  Xo.  11)2,  Fifty-fourth  Congress,  first 
session,  contain  in  full  the  report  i)ertaining  to  the  adopted  project 
for  the  proposed  change  in  the  location  of  tliis  harbor.  The  Honae 
document  contains  also  a  map  of  the  locality. 

The  nmney  on  hand  will  be  ex|)ended  in  continuing  improvement^ 
maintenance,  and  contingencies. 
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It  is  reported  that  as  vet  the  project  has  had  no  effect  on  freight 
rates,  but  that  reduced  charges  may  be  expected  upon  completion  of 
the  improvement. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1905 

420 
988 

28.494 

1906 

1M.C28 

Total  freight  carried  calendar  year — 

19()5 tons__  8,425 

190G tons_-  21,500 

July  1,  1006,  balance  unexpended $30,788.74 

Allotment  from  appropriation  for  emergencies,  act  June  13,  1902 "  4,  700. 00 

Allotment  from  appropriation  for  emergencies,  act  March  3,  1905 10,000.00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     75, 000. 00 


12(5,  488.  74 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $23,283.77 

For  maintenance  of  improvement 9,020.64 

32,304.41 


July  1,  1907,  balance  unexpended 94, 184.33 


July  1.  1907,  amount  covered  by  uncompleted  contracts 9.480.00 

(See  Appendix  N  N  3.) 

4.  Holland  (Black  Lake)  Harbor^  Michigan. — When  improvement 
was  begun  in  August,  1867,  by  the  United  States  there  existed  a  nar- 
row channel  5^  feet  deep  between  piers  built  of  brush  and  of  irregu- 
lar cribs.  These  had  been  constructed  by  the  harbor  commissioners 
of  the  adjoining  town  of  Holland. 

A  project  was  adopted  in  1867  and  amended  in  1873,  1879,  18 
and  1892.     From  1867  to  1880  there  were  built  by  the  Unit<     Sta^ 
piers  and  revetments  aggregating  1,854  feet  on  the  north  1         a 
1,691  feet  on  the  south  side.     Since  the  latter  date  there  I      e 
no  additions  to  these  structures,  which  were  designed  to  cr  j 

foot  channel  varying  in  width  from  160  feet  inside  to  213  f<  li 

except,  in  1889,  a  length  of  160  feet  of  pile  pier  on  t  itn  1 

designed  to  close  a  gap  in  the  existing  structure.     U      1 
there   was  expended   up  to   March   3,   1899,  $304,21 1  01        iicn 

$127,597.50  was  for  maintenance.    Repairs  made  duri  c  ;        s 

have  diminished  the  width  inside  to  148  feet,  but  1        t  to 

made  will  widen  the  channel  at  its  narrowest  pla      rr        i4»  to  1: 
feet. 

A  revised   project  was  adopted  in  the  river      id  harbor  1    : 
March  3,  1899,  and  provided  for  securing  a  chj 
protected  by  piers  and  revetments  148  feet  to  i        le 
estimated  cost  of  completion  being  $240,000.     Fr  r<      5,  . 

the  date  of  adoption  of  this  project,  modified  by  river      d        h 
of  March  3,  1905,  to  June  30,  1907,  there  was  87 ,1 

which  $71,762.52  was  for  maintenance. 
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The  river  and  harlwr  act  of  March  ^,  U^O.*),  appropriated  $65,000 
and  authorized  continuing  contracts  for  $110,000  additional  (which 
has  l)een  appropriated),  with  a  proviso  that  the  United  States  engi- 
neer in  charge  may,  sul)j(»ct  to  the  approval  of  the  Chief  of  Engineers, 
modify  the  existing  project  by  tiie  widening  of  the  harlx)r  entrance. 

A  drawing  and  description  of  the  phm  adoj)ted  to  carry  this  pro- 
viso into  effect  may  he  found  in  the  report  of  the  district  officer  (pp. 
217G-2177,  Annual  Kenort  of  Chief  of  P^ngineei's  for  1905). 

A  contract  was  made  Octol^er  11,  11)05,  for  the  completion  of  the 
entire  improvement  for  $144,01()/J'l  Ojx^rations  commenced  April 
1(),  100(>,  and  are  now  in  progress.  The  work  may  be  said  to  be 
progressing  sat  isf actorily. 

Consideral)le  injury  to  the  north  entrance  pier  and  revetment  near 
shore  line  and  to  the  end  of  the  north  pier  was  caused  by  severe 
storms  in  the  autunni  of  11)05,  as  related  at  length  in  the  report  of  the 
district  officer,  Appendix  N  X  5,  Report  for  IDOG. 

Dredging  at  the  harbor  by  the  U.  S.  dredge  (reneral  Gillespie  was 
carried  on  OctoU^r  1\-V]  and  Xovemln^r  5-ir),  IDOt),  and  April  4-22, 
1007,  and  restored  the  channel  lx»twiH»n  the  piers  to  a  depth  of  15.6 
feet  and  that  over  the  outer  bar  to  17Ji  feet  in  depth. 

The  work  of  repairs  to  the  north  pier  has  IxH^n  advertised.  It  is 
expected  that  a  contract  will  also  l)e  placed  for  less  important  repairs 
to  the  south  pier  this  season. 

Dredging  at  the  harbor  will  probably  Ih»  reciuired  each  year,  at 
any  rate  until  after  the  completion  of  the  breakwater  piers,  and  a 
channel  K)  feet  deep  at  low  water  is  yet  to  Ik?  securea  under  the 
existing  project. 

This  harbor  is  relatively  an  important  one,  being  the  terminus  of 
one  of  the  lines  of  the  Pere  Marquette  Ilailroad  Company  and  of  the 
(irand  Rapids,  Holland  and  Chicago  P^lectric  Railway,  which  here 
connect  with  a  line  of  steamers,  which  during  the  season  of  navigation 
and  when  the  condition  of  the  harl)or  j)ermits,  nm  regularly  to  Chi- 
cago. The  passeng(»r  business  is  esi)ecially  important,  but  there  is 
also  profitable  freight  traffic,  especially  during  the  fruit  season.  The 
harl>or  justifies  early  improvement  in  acc^ordance  with  the  require- 
ments of  the  existing  project. 

The  report  upon  which  the  present  project  is  based  is  published 
in  fuU  in  the  Annual  Rei)ort  of  the  Chief  of  Engineers  for  1897, 
pages  2950,  2951. 

r)(»finite  infonnation  as  to  the  effect  of  the  improvement  on  freight 
rates  could  not  \h},  astvrtained. 

I'Jntra tiers  and  clcnrancrx. 


Calendar  vrar. 


l'.H».*» 


Number.  'Tonna^aL 


iyi« ,  7« 


7fi6  I      8M.fil4 


Totnl  freight  carrlotl  onloiulnr  yonr-- 

1005 tonR—  148, 

lOlXJ .   .-   do...  150, 


:l 
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July  1,  1906.  balance  unexpended $137, 875,  U 

Amount  npproprioted  by  river  and  liarlior  act,  March  2.  1907 138,452.00 

Amount  iiiiproprlated  by  sundry  fivil  net  approved  March  4,  1907 40,000.00 

316, 127. 14 
June  30,  1907,  amount  expended  duriug  fiscal  year : 

Fur  workB  ot  Improvement $55,011.63 

For  ranlntenanoe  of  Improvement 8,644.29 

63,ffii5.92 

July  1.  1007.  lialanoe  unexpended 252,471.22 

July  1,  1907,  amount  covered  hy  unporopleteil  («ntr«ct8 120.883-20 

(See  Appendix  N  N  4.) 

o.  Grand  Ilaven  IJarbor,  Michigan. — Thisharbor  is  at  the  mouth 
of  Grand  River,  tiie  largest  river  in  the  State  of  Michigan.  Before 
any  work  had  been  done  the  natural  depth  at  the  mouth  of  the  river 
varied  from  9  to  12  feet,  with  greater  depths  in  the  inner  reaches. 

In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and 
also  revetted,  by  means  of  close  piles,  portions  of  the  bank  upon  the 
north  wide  of  the  river.  In  186(1,  when  work  by  the  United  States 
was  begun,  the  pile  pier  had  been  partly  destroyed  by  fire  and  by 
storms.     The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1806  and  amended  in  1868, 
1880,  1890,  and  1892,  It  provides  for  the  construction  of  parallel 
piers  and  revetments  400  feet  apart,  with  the  object  of  creating  an 
entrance  channel  18  feet  deep.  Estimated  cost  was  $804,366,15. 
The  amendments  to  the  orifrinal  project  did  not  materially  change  its 
original  purpose,  the  change-s  being  principally  in  the  proposed  length 
of  the  piers  and  revetments. 

To  June  30,  1907,  there  had  been  expended  upon  the  existing 
project  the  sum  of  $Kr,3.;i  15.26,  of  which  $542,970.82  was  for  con- 
struction and  $:il0.338.44  for  maintenance. 

The  result  of  the  above  e.i|>endilur('  was  the  construction  and  main- 
tenance of  3,538  linear  firt  of  north  pier  and  5.774  linear  feet  of  south 
pier,  with  a  channel  of  viiriable  depth  between  them  maintained  by 
occasional  dredging.  The  piei-s  are  now  in  need  of  leveling  and 
repairs. 

With  the  money  appropriated  in  llie  act  approved  March  2,  1907, 
it  is  proposed  to  put  both  piers  in  gfKxl  condilion.  Dredging  by  the 
U.  S.  dredge  Gtiiwrul  GUhxpifl  was  carried  on  December  21-27,  1906, 
and  there  was  11,552  cubic  yards  removed,  so  that  the  soundings  May 
28-29,  1907,  showed  a  dc|)tli  on  (lie  outer  bar  of  20  feet  and  between 
piers  a  least  available  <leptli  of  20  feet. 

A  central  bar  jiersists  in  ftirming  from  year  to  year  beyond  the 
entrance  to  this  fine  hnrl«)r  niul  seriously  impairs  its  useftdness,  even 
when  there  is  no  extraordinary  fiv.shet  in  Grand  River;  consequently 
it  is  fortunate  that  thoie  is  a'  dredge  at  hand  to  undertake  relief  at 
any  time. 

The  sum  of  $4,300  frnni  the  iivailable  balance  will  be  reserved  for 
partial  payment  on  an  inspection  steamer,  and  the  remaining  sum 
will  be  devoted  to  repiiiis  and  other  maintenance. 
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This  harbor  has  for  years  Ix^en  one  of  considerable  importance.  It 
is  the  western  terniinns  of  the  Detroit,  (jrand  Haven  and  Milwaukee 
branch  of  the  (rrand  Trunk  Railroad,  in  connection  with  which  is  run 
throughout  the  ymw  a  line  of  steamers  to  Milwaukee.  In  addition 
there  are  two  lines  with  regular  and  frecjuent  scheduled  trips  to 
Cliicago.  All  three  lines  do  a  large  passenger  and  a  very  consider- 
able freight  business,  especially  during  the  season  of  fair  weather. 

The  latest  nuip  of  this  harbor  is  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  ISOO,  page  2050. 

The  effect  of  th(»  project  on  freight  rates  could  not  be  ascei-tained. 

Eiitrancrs   and   rlrarancrs. 


rnlonrtar  yonr.  .  Number. 

I 


vm:^ I      1,412 

I'HhJ 1, 490 


Tonnage. 


1,7SS,»7 
1,842,988 


Total  froi^lit  I'Mrritnl  cnloiKlar  year— 

li>or» tons..  382,:rr3 

IIHh; do 414,728 

July  1,  IImm;,  balaiKt'  uii('XiK'inhMl__ $25,109.90 

Amount  appropriat^Ml  hy  river  ami  harbor  act  ap[»rov4Ml  March  2, 1907.      50,  OiMX  09 


75, 199.  m 

Juno  oO,  1007.  ainoniu  expended  dnrhi^  tiscal  year,  for  niaintennnoe 
of  improvement .._  __     _.__.    3,572.15 


July  1,  1!M»7,  balance  unexpendo<l 71.tJ27.81 

July  1.  UM)7.  outstanding  liabilities 34.00 


.Inly  1.  1I)(»7,  balance  available.-   .      __         71,593.81 


Amount  (estimattMl )  nM|uire<l  for  <*<anpletion  of  existing  i^rojwt 40.009.09 

(See  Ai)])endix  N  X  5.) 

fj,  (rrand  Iiircr^  MirhftjatK — Before  any  work  of  improvement  was 
done  upon  this  stream  the  (h»pth  in  the  crossings  over  some  of  the  bars 
<lid  not  cxcimmI  li  feel. 

Between  issi  and  issC)  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  throtigh  these  bars  with  a  depth 
of  about  4  feet.  No  further  work  was  done  tnitil  1800,  but  even  then, 
at  th(*  expiration  of  over  ten  years,  traees  of  the  dredged  cuts  were 
still  apparent. 

The  former  project,  upon  which  work  was  l>egim  in  Mav,  1897, 
was  a<loi)t('d  by  the  river  anil  harlwn'  act  of  Jtuie  3,  1890,  and  is  baaed 
upon  a  report  upon  examination  and  survev  reprinted  in  Report  of 
the  ('hief  of  Engineers  for  lSJ>i>,  pages  ^l\\m  to  2395.  The  project 
contemplated  dredging  a  channel  a  distance  of  38  miles  fnwn  Grand 
Haven  to  (Jrand  Rapids,  with  a  depth  of  10  fei»t  and  a  width  of  100 
feet.  The  j)roject  also  proposes  the  us<»  of  contra(»tion  works  wherever 
necessary  to  increas*'  the*  eifect  of  the  divdging  or  to  render  it  more 
permanent. 

The  origimil  estimated  cost  of  j)roject  adoj)ted  in  1S90  was$G70JiOO; 
but  the  project  may  1h»  said  to  have  Imm^u  modified  by  act  of  June  18, 
19()-J,  and  the  cost  iucreasinl  to  not  less  than  $774,000. 
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The  act  of  March  3,  1905,  appropriated  $100,000  for  this  improve- 
ment and  modified  the  former  project  by  adopting  the  report  sub- 
mitted in  House  Document  No.  216,  Fifty-eighth  Congress,  second 
session,  and  by  providing  that  no  portion  of  the  money  appropriated 
shall  be  used  in  providing  a  turning  basin  in  the  city  of  Grand  Rapids. 

The  report  referred  to  above  recommends,  on  pages  4  and  5,  that  a 
channel  of  0  feet  depth  and  100  feet  width  be  adopted  for  the  im- 
provement. The  estimate  in  the  report  for  a  6-foot  channel  100  feet 
wide  from  Fulton  street,  in  Grand  Rapids,  to  Grand  Haven,  Mich., 
prepared  from  data  furnishel  by  the  district  officer,  is  $430,000, 
including  available  plant  and  funds. 

To  June  30,  1907,  the  sum  of  $363,508.26  had  been  expended  in 
dredging  2,048,527  cubic  yards  of  sand,  clay,  cobblestones,  etc.,  in 
building  132,410  linear  feet  of  training  walls,  and  in  the  purchase 
and  maintenance  of  plant.  This  sum  includes  $24,626.79  expended 
for  maintenance  of  contraction  works  and  $625.90  for  maintenance 
of  completed  6-foot  channel. 

Operations  during  the  year  have  been  the  extension  of  the  channel 
of  navigable  width  and  6  feet  depth  to  Fulton  Street  Bridge,  Grand 
Rapids,  Mich.,  the  dredging  through  other  shoals  between  Wealthy 
avenue  and  Bass  River  by  the  Government  plant,  the  construction 
and  i*epair  of  contraction  works,  as  required,  the  usual  survey  w^ork, 
and  extensive  rebuilding  and  repair  of  plant. 

The  difficulty  of  disposing  of  material  dredged  by  the  dipper 
dredge  Farquhar  made  it  necessary  to  provide  a  conveyor  to  operate 
in  connection  with  this  dredge,  which  was  accomplished  by  the  con- 
version of  the  old  dredge  Saginaw  into  a  conveyor. 

The  available  depths  a  year  ago  were  stated  as  follows: 

Between  Grand  Rapids  and  the  mouth  of  Bass  River  there  is  a 
navigable  channel  (in  some  cases  only  the  width  of  a  single  dredged 
cut)  with  the  following  depths  at  extreme  low  water:  For  about  14.7 
miles,  6  feet;  4.5  miles,  5  to  6  feet;  4.2  miles,  less  than  5  feet.  The 
least  depth  found  was  3.3  feet.  The  Grand  River  Boat  Line  reports 
a  least  depth  between  Bass  River  and  Grand  Haven  of  5  feet.  At 
the  present  time  the  available  depths  mav  be  stated  thus:  Between 
Grand  Rapids  and  the  mouth  or  Bass  ftiver  there  is  a  navigable 
channel  (in  some  cases  only  the  width  of  a  single  dredged  cut)  with 
the  following  depths  at  extreme  low  water:  For  about  18.8  miles,  6 
feet;  3.2  miles,  5  to  6  feet;  1.4  miles,  less  than  5  feet. 

The  contraction  works  are  in  fairly  good  condition.  With  material 
on  hand  it  is  proposed  to  build  600  feet  of  new  and  repair  30,000  feet 
of  old  wall. 

The  project  is  naturally  one  of  constant  repair  and  maintenance. 
High  water  ordinarily  occurs  in  the  early  spriiig,  and  is  from  12  to  18 
feet  above  low  w  ater  in  the  neighborhood  of  Grand  Rapids.  In  the 
lower  part  of  the  river  the  difference  between  the  high  and  low  stages 
becomes  less,  and  at  the  mouth  it  is  inconsiderable. 

The  commerce  involved  must  still  be  regarded  as  indeterminate. 
A  boat  line  of  two  new  boats  (each  219  tonnage  and  700  passenger 
allowance),  called  the  Grand  Rapids  and  Lake  Michigan  Transporta- 
tion Company,  was  put  in  operation  last  year  between  Grand  Rapids 
and  Grand  iHaven.  It  has  provided  new  warehouse  facilities  at 
the  foot  of  Fulton  street  for  the  reception  and  handling  of  freight, 
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but  can  hardly  be  said  to  have  been  operating  long  enough  to  posi- 
tively indicate  what  will  be  accomplished.  The  average  daily  loads 
of  these  boats  since  they  have  been  in  commission  this  year  may  be 
stated  at  41)  tons  freight  and  77  passengers. 

It  is  expected  to  expend  the  money  on  hand  and  as  appropriated 
in  continuing  improvement  and  in  maintenance. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Fnught  carried,  calendar  year  1005,  77,217  tons;  IDOC,  110^95  tons. 

July  1,  10(M»,  balaiK-o  unox|KMul«Hl   158,438.89 

I)oiM)sit  hy  city  of  (Jniiul  Kapids.  Mich 292.31) 

Amount  ai)proi>riate<i  by  rivor  and  liarlMn*  act  approvinl  March  2, 1907-     88, 000.  00 

140,  731.  38 

Juno  .'U),  1007,  amount  oxi)ondo<l  durinjir  fiscal  year: 

For  works  of  imi)roviMiu»nt_  .   $3f),  777.47 

For  maintenance  of  imi»rovcmont 10,08<J.  02 

40,863.49 

July  1.  1007,  balance  unoxpondoil     09.867.80 

July  1,  1007,  outstanding  liabillti«'^_ 2.015.00 

July  1,  11H>7,  balam'c  available       t)7, 852.  89 

Amount  (ostimatcnl)  nniuinMl  for  comiib'tion  of  cxlstlnjj  proJ«M*t 149,000.00 

(See  Appendix  N  N  (>.) 

7.  Mifslf'f/oH  II<!rh<H\  Mi( hit/an, — This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  hir^est  in  Michigan,  which  Iwfore  emptyinj^ 
into  Lake  Michigan  exj)ands  into  Muskegon  Lake.  The  channel 
l)etwe(»n  the  lakes  in  ISC)?,  lK*fore  operations  were  lx*gun  by  the 
L^nited  States,  was  8,(KM)  feet  long  and  about  12  fiH^t  deep,  except  at 
the  entrance,  where  tlie  (l(»j)th  was  11  feet  and  the  channel  fluctuating^. 
Hy  private  enterprise  the  entrance  had  In^en  protected  by  converging 
slab  j)iers. 

The  pre.s<Mit  ])roject  was  adopted  in  18()0  and  amended  in  1869. 
1S7:^»,  ISSl,  1SS4,  ISIM),  Lsi)i>,  and  ll)Oi>.  In  its  final  form  it  provides 
for  a  (Inoiigh  channel  liO  feel  deep  and  JUM)  feet  wide,  protected  by 
piers  and  revetments.  P^stimaled  cost  of  completion  of  revised  project 
of  1J)()-J,  $:^S0,0()0.  The  various  changes  in  the  original  project  did 
not  mollify  il  essentially.  They  refer  merely  to  the  depth  of  the 
channel  and  (o  the  width,  length,  and  directicm  of  the  piers. 

To  June  ^W),  11K)J,  tluMv  was  expemled  upon  former  modifications  of 
the  project  the  sum  of  $.V2(ia-^08.:]r),  of  which  $:^SS,t>18.42  was  for  con- 
struction and  $l.*'»s,()74.J)4  for  maintenance.  As  a  result  of  the  above 
expenditure  there  had  In^en  con^tructeil  a  north  pier  and  revetment 
'J,7S()  feet  long  and  a  south  i)ier  and  revetment  4,4()2  f(H»t  long,  pro- 
tecting a  channel  whos<*  width  varies  from  tiOS  feet  at  the  entrance 
to  lt»7  feet  in.si<le,  while  the  maxinuun  depth  which  on  June  30,  1907, 
<()ul(l  \m}  carried  over  the  shoalest  point  in  the  channel  was  17  feet. 

From  July  1,  IDOi,  to  June  liO,  11)07,  there  was  exjM^nded  upon 
th(»  project  approved  June  Hi,  IDO'J,  the  sum  of  $124,520.21,  of  which 
$sl,2S().77  was  for  constructi(m  and  $13,248.44  for  maintenance. 

Dredging  was  done  lM»tween  the  pieiN  and  on  the  «uter  bar  during 
the  year  by  the  U.  S.  dredge  Ociu.ral  (rilh'HpU',     The  dredge  operated 
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December  11  to  19,  1006,  and  April  1  to  3,  1907,  and  removed  a  total 
of  '20,517  cubic  yardfi.  Soundings  made  June  3-6,  1907,  showed  an 
aviulable  depth  of  22  feet  over  the  outer  bar  and  17  feet  between  the 
piers. 

A  contract  was  made  October  25,  1905,  for  removing  328  linear 
feet  of  cribwork  from  the  portion  of  the  north  pier  that  converges 
toward  the  south  pier  and  for  replacing  it  on  a  line  in  extension  of 
the  north  pier  parallel  to  and  300  feet  distant  from  the  south  pier; 
fi)r  extending  this  cribwork  l,fi72  feet  toward  Muskegon  Lake  with 
sheet-pile  revetment,  and  for  building  310  linear  feet  of  sheet-pile 
revetment,  station  13+20  to  station  16+30,  of  the  south  channel 
protection. 

Operations  commenced  April  17,  1906,  but  were  not  completed 
December  1,  1906,  nnd  the  time  limit  was  waived.  This  contract  will 
be  completed  in  July,  li>07. 

Of  the  953  linear  feet  of  the  projecting  portion  of  the  north  pier 
which  will  remain  after  the  projected  removal  of  the  interior  portion 
350  feet  is  22  to  25  years  old  and  in  need  of  new  superstructure. 
In  the  south  pier  629  linear  feet  of  the  old  work  at  and  immediately 
outside  of  the  shore  line  is  in  bad  condition  above  water,  and 
authority  has  been  granted  for  repairs.  The  rest  of  the  pier  is  in 
good  condition,  with  the  exception  of  the  places  injured  by  colliding 
ves.-icls  and  deficiencies  in  the  stone  tilling  m  a  number  of  places. 

Tlie  funds  that  were  on  hand  ainl  made  available  by  act  approved 
Marcii  2,  li)07.  are  l>eing  applied  to  repairs  nf  «29  linear  feet  of  the 
south  pier,  under  contract  dnlnl  \\,n\  17,  lHuT,  and  in  (.■.vivinliug 
the  north  revetment  to  complelion,  2,o00  feel  lo  Muskegon  Lake,  si-oii 
to  I)e  placed  under  contract;  there  will  then  remain  550  feet  nf  south 
and  north  pier  extension  and  the  dredging  of  the  channel  so  a.s  t« 
afford  30O  leet  width  and  20  feet  depth  Between  piers  and  revetments, 
at  an  estimated  cost  of  $154,750,  to  complete  the  wruject. 

During  the  sea.son  of  navigation  three  lines  or  steamei-s  regularly 
iise  this  harbor,  which  is  a  terminus  of  three  important  railroad  linos. 
Their  business  is  a  substantial  one,  and  witli  increased  facilities 
should  grow  considerably.  A  general  freight  and  pas.seucer  business 
is  done,  and  in  the  simimer  months  is  largely  augmented  by  the  fruit 
and  the  resort  traffic.  Muskegon  Lake  itself  is  a  magnificent  harbor, 
5  miles  long  and  alrout  IJ  miles  wide,  with  depths  varying  from  30 
to  40  feet.  If  readily  accessible,  this  would  Ije  an  excellent  harlwir  of 
refuge. 

The  Annual  Report  of  the  Chief  of  Kngineers  for  1901,  pages  3131- 
3134,  and  House  Document  No.  104.  I'ifty-sixth  Congress,  second 
session,  contain  iii  full  a  report  upon  a  preliminary  examination  of 
this  harbor,  in  which  it  is  estimated  tluil  to  si'cure  a  channel  .300  fwl 
wide  and  20  feet  deep  will  cost  $380,000.  This  project  was  adopted 
by  the  river  and  hnroor  act  of  June  13,  1902.  A  nuip  showing  the 
harbor  and  the  outlines  of  the  above  project  accompanies  the  docu- 
ment mentioned. 

It  is  reported  that  the  project  has  had  »  marked  influeuci'  in  pro- 
viding transportation  facilities  for  commodities  at  reduced  rates. 
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Entrances  and  rlcarancea. 


Calendar  year.  Number.  Tonnage 


1905 1,316         955,982 

1906 907         699,034 


Total  freight  cnrrled  calendar  year — 

1905 tons--.  238,721 

190<> tons__  136,340 

July  1,  IIXHJ,  balance  nnexi)enaed $97,007. :« 

Amount  a[)proi)rlated  by  river  and  harbor  act  approved  March  2, 1907.     75,  000.  00 


172, 007.  38 
June  30,  1007,  amount  expended  during  fiscal  year: 

For  works  of  improvement $32,053.50 

For  maintenance  of  improvement 10,500.39 

43,219.95 


July  1,  1907,  balance  unexpended 128,787.43 

July  1.  1007,  outstanding  liabilities 40.00 


July  1,  1907,  balanw  available 128,747.43 


July  1,  11K)7.  amount  coveretl  by  uncompleted  contracts 31,599.63 

Amount  (estimate*!)  reiiuired  for  completion  of  existing  project 154,750.00 

(See  Appendix  X  N  7.) 

S,  White  iMkc  and  Pentumt^r  harbors^  Michigan, — ^These  harbors 
were  formerly  carried  as  separate  works,  but  are  now  consolidated  in 
consequence  of  a  provision  in  the  river  and  harbor  act  of  June  13, 
1902. 

{(i)  White  Lake  Ilarhov, — AMien  the  present  project  was  adopted, 
the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of  the  present 
entrance,  afforded  a  channel  5  feet  deep  and  125  feet  wide  between 
slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  abandonment  of  the  old 
outlet  and  the  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  pi(»rs  and  revetments.  This  project  was  adopted  in  1866, 
amended  in  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
being  $353,550.  The  various  amendments  to  the  original  project 
have  not  altered  it  materially,  as  they  relate  principally  to  the  length 
of  the  proposed  piers  and  revetments.  The  provision  in  the  act  ap- 
proved March  2,  1907,  that  '*  the  Secretary  of  War  is  authorized  to 
dredge  the  channel  at  Pentwater  to  the  depth  of  10  feet  and  to  dredge 
the  channel  at  White  Lake  to  sufficient  depth  to  allow  the  free  use  of 
the  (lovernment  dredge  Gillespie  "  may  be  said  to  have  changed  the 
project  to  a  IG-foot  depth  and  200  feet  width  between  piers  and  revet- 
ments. 

With  the  available  funds  it  is  proposed  to  deepen  the  channel  to 
14  feet  under  contract,  and  then  to  further  deepen  it  to  16  feet  with 
the  U.  S.  dredge  General  Gillespie^  so  that  the  accretions  by  next 
season  will  not  prevent  the  L^nited  States  dredge  from  operating  and 
again  restoring  the  channel  to  a  16-foot  depth. 

To  June  30,  1907,  there  was  expended  upon  the  existing  project  the 
sum  of  $343,165.15,  of  which  $207,862.44  was  for  construction  and 
$135,302.71  for  maintenance.    This  expenditure  procured  the  con- 


KIVER   AND    HARBOR    IMPROVEMENTS.  655 

striiction  and  maintenance  of  a  north  pier  and  revetment  1,715  feet 
long  and  a  soutli  pier  and  revetment  1,958  feet  long,  the  natural  depth 
of  the  channel  between  them  being  about  10  feet.  Periodical  dredgmg 
is  necessary  to  secure  and  maintam  a  IG-foot  channel.  Up  to  June  30, 
1907,  the  maximum  draft  that  could  be  carried  over  the  shoalest  point 
of  the  channel  was  14  feet. 

The  works  at  WTiite  Lake  are  in  fair  condition,  except  150  feet  of 
cribwork  in  south  pier,  which  is  25  to  2(>  years  old,  754  feet  of  pile 
work  22  jears  old  m  the  south  pier,  and  515  feet  of  pile  work  in  the 
north  pier  21  years  old,  which  require  new  superstructure. 

Repairs  estimated  to  cost  $35,850  are  needed,  and  to  complete  the 
project  50  feet  of  north  pier  extension  and  100  feet  of  south  pier 
extension  are  required,  estimated  to  cost  $21,720. 

Contract  dredging  carried  on  June  7  to  30, 1906,  restored  the  chan- 
nel to  a  depth  of  14  feet  and  width  of  90  feet  inside  and  to  a  depth  of 
IG  feet  for  the  full  width  between  pier  prolongations  over  the  outer 
bar.  There  was  13,256  cubic  yards  removed.  Soimdings  made  June 
8,  1907,  showed  depths  of  11.8  feet  over  the  outer  bar  and  13.7  feet 
between  the  piers. 

The  harbor  is  but  10.5  miles  north  of  Muskegon.  8uch  traffic  as 
there  is  hardly  exceeds  in  value  the  annual  expenditure  necessary  to 
maintain  a  reliable  IG-foot  channel. 

The  last  published  map  of  the  locality  is  contained  in  the  Annual 
lleport  of  the  Chief  of  Engineers  for  1884,  page  1982. 

(h)  Pent  water  Ilarhor. — Before  work  was  begun  at  this  harbor  by 
the  United  States  there  existed  an  irregular  channel  4  feet  deep  and 
75  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  existing  project,  adopted  in  1867  and  amended  in  1873,  1884, 
and  1892,  provides  for  widening  the  old  entrance  to  150  feet  and 
deepening  it  to  12  feet,  the  sides  being  protected  by  piers  and  revet- 
ments. Estimated  cost  was  $327,713.40.  The  amendments  to  the 
original  project  relate  merely  to  the  length  of  the  proposed  piers  and 
revetments  and  in  no  wise  enlarge  its  original  scope.  The  present 
proje(  t,  by  reason  of  the  provision  in  the  act  of  March  2,  1907,  pro- 
vides for  a  channel  1()  feet  deep  and  about  150  feet  wide,  protected  by 
suitable  piers  and  revetments. 

To  June  30,  1907,  there  was  expended  the  sum  of  $304,464.04,  of 
which  $179,899.10  was  for  construction  and  $124,564.94  for  mainte- 
nance. The  result  was  a  channpl  140  to  153  feet  wide,  whose  natural 
depth  is  from  9  to  10  feet,  protected  by  a  north  pier  and  revetment 
2,220  feet  long  and  a  south  pier  and  revetment  1,847  feet  long. 
Periodical  dredging  is  necessary  to  secure  the  projected  depth  of  16 
feet.  The  maximum  draft  which  on  June  30,  1907,  could  be  carried 
over  the  shoalest  point  in  the  improved  channel  was  14.8  feet. 

Dredging  operations  for  the  temporary  restoration  of  the  channel 
depths  at  Pentwater  Harbor  were  commenced  July  10  and  completed 
August  11,  190G,  under  contract,  and  17,405  cubic  yards  was  removed. 
Dredging  bv  the  United  States  dredge  was  done  August  27  to  Sep- 
tember 18,  190G,  and  April  24  to  May  18,  1907,  and  59,730  cubic 
yards  was  removed. 

The  condition  of  the  channel,  as  shown  by  soundings  made  June 
11-12,  1907,  was  as  follows:  Outside,  on  line  of  north  pier,  17.7  feet; 
between  the  piers,  15.8  to  16.5  feet;  and  on  the  line  of  south  pier, 
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12.8  feet.  Between  the  piers,  at  outer  end,  15.2  feet  in  mid-channel; 
near  shore  line,  14.8  feet,  and  thence  to  inner  lake,  15.2  feet. 

It  is  expected  that  the  United  States  dredge  will  return  to  this  har- 
bor l)efore  winter  and  secure  at  least  a  depth  of  10  feet  throughout, 
so  that  the  winter  accretions  will  not  prevent  operations  next  season. 

The  available  funds  will  be  applied  to  dredging  operations.  Pier 
repairs  estimated  to  cost  $10,400  are  needed,  and  to  complete  the 
project  200  feet  of  south  pier  extension  is  required,  estimated  to 
cost  $26,400. 

The  commercial  importance  of  this  harbor  is  not  great.  The 
important  harl)or  of  Ludington  is  only  12  niiles  north  of  Pentwater. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  P]ngineers  for  1884,  pa^e  1980. 

The  improvement  is  reported  to  have  materially  reduced  freight 
rates  by  water  and  secured  corresponding  reductions  in  railroad 
rates. 

Entrances  and  clearances. 


WHITE    LAKE    HARBOR. 


Calfiidar  year. 


19U6 


Number. 


78 


Tonnage. 


87.388 


Total  freight  rarrietl  caleiiclar  year  liKKi tons 400 


PENTWATER    HARBOR. 


Calendar  year. 

Number. 

Tonnaf^. 

1905 

900 
2,264 

136,008 

1906 

386,896 

Total  freight  carritHl  calendar  vear — 

1905 tons- 

1900 do_-. 


2,840 
13, 413 


WHITE    LAKE    HARBOR. 


July  1.  1000,  balance  unexi>endiHl $6,956.07 

Refundment  of  overpayment 1.30 

Amount  aIlotte<l  from  appropriation  hy  river  and  harbor  act  approveil 

March  2.   11K)7 . 10,000.00 


16,  957.  37 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  maintenance  of 

improvement 2,571.22 


July  1,  1007.  balance  unexpended 14,386.15 

July  1,  1907,  outstanding    liabilities 25.00 


July  1,  1907,  balance  available 14,361.15 

July  1,  1907,  amount  covered  by  uncompleted  contracts 3,000.00 


Amount  (estimated)  required  for  completion  of  existing  project 21,720.00 
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PENTWATER    IIARBOB. 

July  1,  11)00,  balance  unexpended $12,265.90 

Amount  allotted  from   appropriation  by  river  and  harbor  act  ap- 
proved March  2,  1907 10,000.00 

22,  265.  90 
June  liO,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 10, 909.  94 

July  1,  1907.  balance  unex|)ended 11,355.  9(j 

July  1,  1907,  outstanding  liabilities 20.00 

July  1,  1907,  balance  available 11,  335.  96 

Amount  (estimated)  required  for  completion  of  existing  project 26,400.00 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $19,221.97 

Refundment  of  overpayment 1.30 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     20,  000.  00 

39,  223.  27 
June  30,  1907,  amount  expended  during  flseal  year,  for  maintenance 

of  improvement 13,481. 16 

July  1.  1907,  balance  unexi)ended 25,742.11 

July  1.  1907,  outstanding  liabilities 45.00 

July  1.  1907.  balance  available 25,697.11 

July  1,  1007,  amount  covered  by  uncompleted  contracts 3,000.00 

Amount  (estimated)   re<iuired  for  completion  of  existing  project 48,120.00 

(See  Appendix  N  N  8.) 

[),  Lndlngton  Tlarhor^  Michigan, — This  harbor  is  the  outlet  of 
Peie  Marquette  River,  wliich  expands  into  Pere  Marquette  Lake 
befoiT  emptying  into  Lake  Michigan.  In  1807,  before  improvement 
was  begun  by  the  United  States,  the  outlet  from  Pere  Marquette  Lake 
to  Lake  Michigan  had  a  length  of  830  feet,  protected  by  diverging 
slab  piers.     The  entering  depth  was  7  to  8  feet. 

The  former  project  was  adopted  in  1807  and  modified  in  1885, 
1880,  1800,  and  1890.  In  its  final  form,  as  adopted  by  the  river  and 
harbor  act  of  March  3,  1800,  it  provided  for  a  through  channel  183 
to  285  feet  wide  and  18  feet  deep,  protected  by  the  requisite  piers  and 
revetments.  Estimated  amount  required  to  complete  revised  project 
was  $210,000.  It  can  not  be  said  that  the  modifications  of  the 
original  project  materially  changed  it  in  any  regard.  The  develop- 
ment of  the  harbor  has  been  progressive,  the  changes  in  the  original 
project  affecting  only  the  length  of  the  piers  and  their  direction  and 
the  depth  between  them.  It  may  therefore  be  said  that  the  estimated 
cost  or  completion  of  that  project  is  really  the  sum  of  the  above 
amount  and  that  previouslv  expended,  or  $591,055.91  in  all. 

To  June  30,  1907,  the  sum  of  $018,027.29  was  expended  upon  the 
original  project  and  its  subsequent  modifications.  Of  the  above, 
$491,575.79  was  expended  for  construction  and  $120,451.50  for  main- 
tenance. As  a  result  of  the  above  expenditure,  there  now  exists  a 
reasonably  reliable  18-foot  channel,  protected  by  piers  and  revet- 
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iiieiits.  Annual  dredging  is  necessary,  however,  to  maintain  a  chan- 
nel of  18  feet  in  dej)th  and  of  sufficient  width. 

The  act  of  March  2,  1907,  changed  the  project  by  appropriating 
$100,000  for  the  construction  of  an  exterior  stilling  basin  in  accord- 
ance with  report  printed  in  House  Document  No.  62,  Fifty-ninth 
Congress,  first  session,  and  authorizing  further  expenditure,  under 
continuing  contract,  of  $739,087,  which  is  yet  to  be  appropriated,  for 
completing  the  project. 

Soundings  made  April  23-2G,  1907,  showed  the  following  available 
depths:  Outside,  19.9  feet  on  the  line  of  the  north  pier,  20.7  to  22.5 
feet  in  front  of  the  entrance,  and  21.8  feet  on  the  line  of  the  south 
pier;  between  the  piers,  18.0  feet  in  mid-channel. 

To  June  80,  1907,  the  sum  of  $159.57  was  expended  on  new  project. 

This  harbor  is  one  terniinus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this 
point  to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  A  line  of  passenger 
and  package  freight  steamers  owned  by  the  railroad  company  also 
makes  regular  sailings  to  Milwaukee.  The  business  done  by  the  car- 
ferry  lines  is  of  enormous  and  constantly  increasing  importance  in 
its  effect  upon  freight  rates  to  and  from  the  Northwest.  The  volume 
of  this  business  has  steadily  increased.  It  is  desirable  to  give  to  the 
car-ferry  service  the  same  assurance  of  regidarity  of  schedule  as 
exists  in  the  case  of  the  ordinary  railroad  lines.  At  present  difficulty 
is  usually  experienced  in  the  fall  and  winter  months,  due  to  the 
narrowing  of  the  channel  by  a  shoal  from  the  north.  The  car  ferries 
are  large  and  unwieldy  and  require  ample  sea  room.  A  narrow^  chan- 
nel is  therefore  impracticable,  and  to  insure  safety  and  regularity  to 
the  service  dred«j:ing  should  be  done  as  late  in  the  fall  as  is  possible 
with  the  type  of  dredge  available.  With  the  United  States  seagoing 
hydraulic  dredge  available,  there  will  be  practically  no  time  when 
dredging  can  not  be  done. 

It  IS  expected  to  apply  the  funds  on  hand,  and  those  to  be  appropri- 
ated, to  continuing  improvenient,  maintenance,  and  contingencies. 

Definite  information  as  to  the  effect  of  the  improvement  on  freight 
rates  could  not  be  ascertained. 

Hninincrs  and  vicaraurcft. 


Cnlendar  year.  '  Number. 


I90:> 8,238 

1906 3,123 


Tonnage. 


4,485,105 
4,424,161 


Total  freight  carried  calendar  year— 

llK>r) toiiH_.  1,421,568 

llXHi do_..  1,497,424 
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July  1,  1906,  balance  unexpended $49,385.34 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  100, 000. 00 


149, 385. 34 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $159.57 

For  maintenance  of  improvement 3,818.54 

3, 978. 11 


July  1,  1907.  balance  unexpended 145,407.23 

July  1,  1907,  outstanding  liabilities 37.00 


July  1,  1907,  balance  available 145,370.23 


Amount  (estimated)  required  for  completion  of  existing  project 739,087.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
:I0,  1(X)9,  for  works  of  improvement,  in  addition  to  the  balance  un- 
expended July  1,  1907 739,087.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  N  N  9.) 

10.  Manistee  Harbor^  Michigan. — In  1866,  previous  to  the  begin- 
ning of  work  by  the  United  States,  the  entrance  to  this  harbor  was 
improved  by  slab  piers,  100  feet  to  150  feet  apart,  built  by  local  enter- 
prise, a  navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  project  adopted  in  1867  and  amended  in  1871,  1873^  1875,  1884, 
1890,  and  1892,  provides  for  a  channel  of  navigable  width  with  a 
depth  of  15  feet,  extending  from  Lake  Michigan  to  Manistee  Lake, 
protected  by  piers  and  revetments  at  the  entrance.  The  various  modi- 
fications of  the  original  project  merely  extended  its  limits,  changed 
the  proposed  length  of  the  piers,  and  the  proposed  depth  from  12  to 
15  feet.  Operations  have  been  progressive,  and  no  work  under  any 
of  the  projects  not  essential  to  the  project  in  its  final  form  has  been 
done. 

To  June  30,  1907,  there  had  been  expended  $435,332.25,  of  which 
$320,996.18  was  for  construction  and  $105,336.07  for  maintenance. 

As  a  result  of  the  above  total  expenditure  to  June  30,  1907,  there 
had  been  built  2,906  linear  feet  of  north  and  1,450  linear  feet  of  south 
pier  and  revetment,  the  width  between  the  piers  varying  between  150 
feet  inside  and  190  feet  at  the  outer  end  of  the  south  pier,  which  is  250 
feet  shorter  than  the  north  pier.  The  piers  and  revetments  are  in 
fair  condition,  but  the  portion  of  the  north  revetment  occupied  by 
the  Manistee  and  Northeastern  Railroad  Company,  referred  to  in  the 
Annual  Report  for  1899,  page  2940,  still  remains  without  repairs,  and 
a  portion  of  the  south  pier  155  feet  in  length  is  some  twenty-five 
years  old  and  requires  renewal  above  water. 

The  act  approved  March  2,  1907,  changed  the  project  bv  providing 
for  improvement  in  accordance  with  report  submitted  m  House 
Document  No.  511,  Fifty-ninth  Congress,  first  session,  which  con- 
templates securing  a  uniform  depth  of  18  feet,  by  dredging  to  a 
depth  of  20  feet,  pier  extension,  revetment,  and  protection  works,  at 
an  estimated  cost  of  $147,488,  provided  satisfactory  pledge  is  given 
that  certain  private  and  municipal  work  will  be  completed  within 
a  reasonable  time,  that  land  for  the  improvement  will  be  donated, 
and  that  the  United  States  shall  be  protected  from  claims  for  damages 
which  may  result  from  the  work. 
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The  through  channel  has  at  various  times  been  dredged  so  as  to 
aflford  the  projected  depth  of  15  feet.  This  channel,  however,  re- 
quires periodical  dredging.  The  maximum  draft  which  on  June  30, 
1907,  could  be  carried  through  the  improved  channel  was  IG  feet. 
Soundings  made  June  20-24,  1907,  showed  a  mid-channel  depth  of  16 
feet. 

Two  of  the  three  bridges  that  span  the  channel  between  Manistee 
Lake  and  Lake  Michigan,  i.  e.,  the  channel  of  Manistee  Harbor,  have 
draws  that  are  too  narrow  for  the  U.  S.  dredge  General  Gilleapie  to 
pass  through  them  with  safety,  and  as  the  channel  inside  the  bend 
near  the  life-saving  station  is  too  narrow  for  the  dredge  to  turn 
around,  oi)erations  by  the  (jovernment  dredge  have  necessarily  been 
confined  to  the  portion  of  the  channel  outside  the  bend  and  to  the 
outer  bar.  Work  done  by  this  dredge  July  2-3,  1906.  removed  6,447 
cubic  yards  from  the  channel  between  the  piers  outside  the  bend  and 
from  the  outer  bar. 

Dredging  under  contract  in  the  inner  reaches  was  carried  on  Sep- 
temlxT  (')  to  October  24,  1900,  and  29,250  cubic  yards  was  removed. 

Dredging  from  the  inner  reaches  of  the  channel  is  provided  for 
under  the  contract  dated  April  3,  1907,  for  dredging  harbors  on  the 
east  shore  of  Lake  Michigan,  and  it  is  expected  to  expend  $5,000, 
more  or  less,  as  may  be  found  necessjiry,  in  putting  these  reaches  in 
good  condition  during  August  and  September,  1907. 

Reference  to  reports  on  preliminary  examination  and  survw, 
ordered  by  the  river  and  harbor  act  approved  March  3,  1905,  will  be 
found  on  page  644  of  the  report  for  190r). 

The  commerce  tributary  to  this  harbor  is  derived  principally  from 
the  salt  and  lumber  industries.  The  harbor  is  also  a  regular  port  of 
•call  for  one  line  of  steamers  plying  fronj  Chicago  to  points  upon  the 
east  shore  of  Lake  Michigan,  and  a  single  steamer  maKes  stated  trips 
from  Manistee  to  Milwaukee.  There  are  three  railroads  running  into 
Manistee,  being  the  Pere  Marquette,  the  Manist(H5  and  Grand  Rapids, 
and  the  Manistee  and  Northeastern. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  opposite  page  2018. 

The  funds  on  hand  are  to  be  applied  to  maintenance. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  Iw  ascertained. 

Entrances  and  elearanecs. 


(^alendar  year.  Number.  TVmimg^e, 


190f> 

lyoc 


Total  frelpht  carritHl  cnloiidar  year — 

inor» tons—  400,870 

UKXJ do —  443,981 


A- 
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July  1,  1900,  balam'e  uiiexi)emled $22,572.45 

Amount  api)ropriatcHl  by  river  and  liarbor  act  approved  March  2, 1907-     25, 000. 00 

47, 572. 45 
June  .'^O,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 10, 879.  83 

July  1,  1907,  balance  unexi)ended 36,692.62 

July  1,  1907,  amount  covered  by  uncompleted  contracts 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 122,488.00 

(See  Appendix  N  N  10.) 

IL  Ilarhor  of  refuge  at  Portage  Lake^  Manistee  County^  Mich. — ^In 
1879,  when  work  was  begun  by  the  United  States,  there  was  a  chan- 
nel 4  feet  deep  and  130  feet  wide  between  slab  piers  built  by  local 
enterprise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  35G  feet  wide  and  18  feet  deep,  pro- 
tected by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and 
1899,  was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed 
its  scope,  so  that  essentially  the  project  is  to-day  as  when  originally 
adopted.  All  expenditures  made  up  to  the  present  time  have  contrib- 
uted to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  1907,  there  had  l>een  expended  the  sum  of  $366,571.71, 
of  which  $254,129.21  was  for  construction  and  $112,442.50  for  mainte- 
nance. The  approved  project  is  now  completed  only  as  far  as  pier 
construction  is  concerned. 

Tlie  harbor  structures  are  in  good  condition.  The  north  pier, 
comprising  114  feet  of  pile  work  m  wing  at  inner  end,  1,235  feet  of 
pile  work  along  channel,  and  851  feet  of  cribwork,  has  a  total  length 
of  2,200  feet  and  projects  1,210  feet  beyond  the  shore  line.  The 
south  i)ier,  comprising  1,399  feet  of  pile  work,  including  17  feet  of 
wing  at  east  end,  and  901  feet  of  cribwork,  has  a  total  length  of 
2,300  feet  and  projects  1,210  feet  beyond  the  shore  line. 

The  United  States  dredge  operated  at  this  harbor  Au^st  23  and 
October  24  to  Novemlx^r  1,  1906,  and  removed  16,831  cubic  yards. 

As  shown  by  soundings  made  June  27-28,  the  maximum  draft  that 
couhl  be  carried  from  Lake  Michigan  to  Portage  Lake,  on  Jyne  30, 
1907,  was  17.4  feet. 

It  is  estimated  that  there  are  100,000  cubic  vards  that  should  be 
removed  from  between  the  piers  to  reduce  the  high  banks,  and  that 
$15,000  would  l)e  required  to  complete  this  work,  it  having  been 
found  impossible  to  remove  the  material  by  use  of  the  United  States 
dredge. 

There  is  little  local  commerce.  The  harbor  of  refuge  serves  to 
permit  vessels  engaged  in  the  general  lake  commerce,  if  necessary,  to 
approach  more  closely  the  east  shore  of  Lake  Michigan,  which  in  this 
vicinity  has  hitherto  been  destitute  of  harbors  readily  available  in 
foul  weather. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Keport  of  the  Chief  of  Engineers  for  1884,  nage  1974. 

Statement  of  entrances  and  clearances  could  not  be  obtained. 
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July  1,  lOOG.  balance  \mexi)ended $4,938.62 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  10, 000.  00 

14,03a«2 
June  30,  1907,  amount  ex|)ended  during  fiscal  year,  for  maintenance 

of  improvement 2,010.33 

July  1,  1907.  balance  unexi)ended 12,928.29 

July  1,  1907,  outstanding  liabilities 50.00 

July  1,  1907,  balanw  available 12. 87a  29 

Amount  (estimated)  reiiulretl  for  completion  of  existing  project 15,000.00 

(See  Appendix  N  X  11.) 

12,  Arcadia  Harbor^  Michigaii. — The  act  of  March  3,  1905,  appro- 
priated $6,000  for  the  improvement  of  this  harbor  in  accordance  with 
report  submitted  in  House  Document  No.  194:,  Fifty-eighth  Congress, 
second  session. 

While  a  plan  was  submitted  for  rebuilding  the  piers  at  a  cost  of 
$90,390  an(l  annual  maintenance  and  dredging  at  a  cost  of  $5,200, 
the  plan  that  was  recommended  and  approved  was  for  maintenance 
of  the  present  channel  by  dredging  only,  at  a  cost  of  $3,000  annually 
for  a  period  of  five  years,  at  the  end  of  which  time,  if  a  growth  of  the 
commerce  is  manifested  such  as  to  warrant  larger  expenditures,  the 
plan  for  radical  improvement  bv  reconstruction  of  the  piers  could 
be  undertaken.  At  the  time  of  the  survey,  September,  1002,  the 
depth  was  some  12  feet,  in  a  narrow  and  rather  difficult  channel,  and 
this  d^pth  would  be  considerably  reduced  during  the  usual  lowering 
of  the  lake  surface  in  the  months  of  C)ctolx»r  and  April,  so  that  only 
10  feet  could  be  safely  counted  on  as  the  navigable  depth.  The  piera 
terminate  at  the  10-foot  contour. 

To  June  30,  1907,  there  had  been  expended  $4,745.48  for  dredging. 

Dredging  operations  under  contract  dated  April  29,  1905,  were 
commenced  August  22  and  completed  SeptemlxT  14,  and  resulted  in 
restoring  a  channel  12  feet  deep  and  ()0  feet  wide  from  the  inner  lake 
to  Lake  Michigan.  The  dredged  material  measured  17,047  cubic 
yards. 

The  channel  was  surveyed  Jime  2-3,  1906,  and  the  available  depth 
lH»tw(H»n  the  piers  was  found  to  be  10  feet. 

Dredging  operations  were  again  carried  on  August  16  to  Septem« 
lH»r  4,  190(J,  under  contract  dated  March  21,  1906,  and  8,337  cubic 
yards  removed,  restoring  a  channel  00  f(H»t  wide  and  12  feet  deep. 

Soundings  made  July  1-3,  1907,  showed  the  following  available 
depths:  In  the  Outer  approach  8.5  feet  on  the  line  of  the  north  pier, 
9.3  feet  in  the  center,  and  10.9  feet  on  the  line  of  the  south  pier; 
lH»tween  the  piei-s  5.5  feet  in  the  center,  but  8  feet  close  to  the  outer  500 
fwt  of  the  north  pier  and  thence  in  the  center  of  the  channel. 

Under  contract  dated  April  3,  1907,  dredging  operations  are  soon 
to  Ih?  undertaken. 

What  is  stated  in  reporting  on  A\liite  Lake  and  Pentwater  harbors 
in  report  for  1906  relative  to  cost  of  dredging  by  contract  and  by  the 
I  J.  S.  dredge  General  GiUesvie  applies  to  this  harbor,  too:  conae- 
quently,  should  the  plan  submitted  in  House  Document  rio,  194, 
Fifty-eighth  Congress,  st»cond  session,  Ixj  fully  adopted^  it  would  be 
in  the  interests  of  economy  to  provide  a  16-foot  projected  depth* 
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Drcdeing  is  the  principal  cost  for  maintenance  at  the  harbon:  on  the 
east  shore  of  Lake  Michigan,  and  a  reduction  of  67  per  cent  in  this 
cost  is  well  worth  considering,  even  though  an  eiilargiHi  first  «»st  tor 
original  construction  might  therehy  Ix'  entaiKnl.  With  the  pre\iiil- 
ing  draft  of  freight  boats,  it  may  be  said  in  general  that  the  time  is 
probably  past  when  a  projected  (lepth  of  12  ftet,  in  aid  of  commerce 
at  any  of  the  harbors,  is  longer  ade<]iiate. 

The  number  of  tons  of  various  articles  shipped  and  received  and 
the  entrances  and  clearances  of  vessels  from  1894  to  liWI,  inclusive, 
are  shown  on  page  576  in  Report  of  Chief  of  Engineers  for  liM)5. 

The  money  on  hand  and  to  be  appropriatea  will  be  applied  to 
dredging. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

During  the  calendar  year  1900  there  were  945  entrances  and  clear- 
ances, with  a  tonnage  of  80,278.    Total  freight  carried,  2,014  tons. 

July  1.  IDOfi,  Unlnnce  unexiiended K.804.4I 

Amount  appropriated  by  river  and  harljor  act  approved  Marrli  2. 

v.m (K  000.  mi 

S.  804. 41 
Juin>  3ft,  1H07,  nmount  exjiended  during  ftsoal  year,  for  mnlntenaiice 
"f  Improvement 1,540.89 

.mly  1.  ItlOT,  hiilance  unexpended _„_ 7,254.52 

.luly  1,  1!K)7.  nmouut  <x>vered  h.v  unfompleted  eontracts 2.  500.00 

{See  Appendix  N  N  12.) 

JJ.  Frankfort  Harbor,  Michigan. — In  1867,  when  the  United  States 
began  work  of  improvement  at  this  harbor,  which  is  the  outlet  to 
Lake  Au.\  Bees  Scies,  (here  existed  an  outlet  about  750  feet  north 
of  the  present  channel,  affording  a  depth  of  3  to  4  feet  and  width  of 
70  to  80  feet  between  slab  piers,  built  by  local  enterprise. 

The  project,  adopted  in  1866  and  amended  in  1868,  1879,  and  1892, 
provided  for  a  new  outlet,  with  channel  12  feet  deep  and  200  feet 
wide,  protected  bv  [tiers  anil  revetmenl-s.  The  estimated  cost,  revised 
in  189(  ill  coinpliiUKv  with  (he  river  and  harbor  act  of  June  3.  1896, 
lo  cover  the  cost  of  sivurini:  w  chsiimel  18  feet  deep,  wa=  ft41 3.fififi.«5 ; 
further  i-evised  in  1S99  to  is4-J I ,;t;iM.:U».  The  cbniiges  in  the  oiigiiia! 
projwt  have  Ixh'u  iti  etTect  merely  extensions,  so  that  the  existing 
project  dws  not  ditTer  in  kind  fnim  the  original  one.  All  eJtpemli- 
(ures  may  therefoiv  justly  Ix.-  n'fiardcd  as  i«rtaiiiing  to  the  pre^nt 
project. 

To  .Tune  30,  1907.  tlieiv  li;i.l  iH-en  expended  the  sum  of  W:il.fi73.i5'i, 
of  which  $:121.459.|VJ  was  for  iViistruction  and  $110.214..'iO  for  main- 
tenance. Tile  total  exp<>ndiiuiv  nlHive  mentioned  has  resulted  in  the 
cnmtion  and  nuiin(enaniv  .1'  .i  cliannel  IS  feet  deep,  whose  natural 
depth  is  12  fwt.  the  widiK  Iwiiig  200  feet.  It  is  pn>te«-te»I  by  a 
north  pier  and  ivvetiiient  l.i'iHI  f««et  long  and  a  Kmtli  pier  and  nrvet- 
ment  l.'.KtS  fivt  louir.  of  w  liirh  the  outer  4ll0  feet  was  built  by  the 
Toledo  and  Ann  .^i-Tmu-  KaUiwd  (.'ompany.  Dredginp  from  time  lo 
lime  will  1h>  miiiinHl  lo  ni  liiitain  the  depths  needed  for  navigation. 

Operations  weiv  cmriwi  -u  bv  the  V.  ^.  dredge  tic/urul  GiUegpie. 
N<ivemlH'r  20  to  liet-tMnU-r  .'•.  IWKV  20,831  cubic  yard.«  having  bwn 
reimivcii  and  (lie  outer  bar  disponed  from  17  to  21.8  feeL 
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Soiiiulings  iiiiule  July  5-(),  1907,  showed  a  depth  of  20.3  feet  over 
tlie  outer  bar  and  10.4  feet  between  the  piers. 

It  is  expected  that  dredging  operations  by  United  States  dredge 
will  again  be  carried  on  during  the  nionth  of  August,  1907. 

Minor  repairs  were  niade  to  the  piers  where  injured  by  colliding 
vessels  duriiig  the  year.  The  funds  on  hand  are  expected  to  be 
applied  to  dredging  operations  and  to  repairs,  and  incidentally  to 
extend  the  south  pier  100  feet  while  making  repairs  to  that  pier. 

Practically  the  entire  connnerce  of  thisliarbor  is  transacted  by  the 
car-ferry  lines  of  (he  Ann  Arbor  Railroad,  which  has  its  northern 
terminus  at  this  harbor.  These  car  ferries  run  to  Kewaunee  and 
Marinette,  AVis.,  upon  the  west  shore  of  Lake  Michigan,  and  form  a 
highly  important  link  in  the  through  commerce  between  the  North- 
west and  the  Atlantic  seaboard.  The  importance  of  maintaining 
adequate  facilities  at  Frankfort  Harbor  is  manifest.  This  can  be 
done  with  certainty  only  by  repeated  radical  dredging.  Pier  exten- 
sion iniaccompanied  by  thorough  dredging  will  not  serve. 

The  last  published  map  of  this  harbor  is  found  in  the  .Annual 
Report  of  the  Chief  of  Engineers  for  1884,  page  197*^. 

Definite  information  as  to  the  elfect  of  the  project  on  freight  rates 
could  not  \)0  ascertained. 

KntnniocH  am!  i-lranuicrn. 


Cu U' I  idiir  Vfjir. 


19()6 


Number. 


962 
1,683 


Tonnage. 


2.027,609 
1,498,089 


Total  freight  carried  calendar  year — 

11M)5 ton8__  838,205 

IIKMJ do 719,260 

July  1,  U)0«;,  l)ala nee  iiiiexi>ende<l . $24,442.65 

Amount  appropriated  by  river  and  liarlK)r  a<-t  approved  March  2, 1907_     20, 000.  00 


44,442.55 

Juno  30,  1907,  amount  cxikmhUhI  during  fiscal  year,  for  maintenance 
of  imi)rovenient  _-. 3,677,72 


July  1,  10O7,  balance  unexiKMidtMl 40,704.83 

Am(mnt  (estimat«Hl)  nMiulriHl  for  completion  of  existing;  projt»ct 13,200.00 

(See  Appendix  N  N  13.) 

IJf.  Chm'lero'ix  Ilarhor  and  entrmire  to  Pine  Lake^  MicJiigan. — ^In 
18()8,  when  the  first  estimate  for  improvement  was  made,  the  avaU- 
able  channel  in  Pine  River  Ix^tween  Lake  Michigan  and  Round  Liake 
was  75  feet  wide  and  2  to  0  feet  deep.  Up  to  1873  the  local  authori- 
ties, with  some  assistance  from  the  State,  had  constructed  468  feet 
of  cribwork  in  the  north  pier  and  80  feet  of  cribvvork  in  the  south 
pier,  and  the  available  depth  was  0  feet.  The  first  appropriation  by 
the  United  States  was  uiade  in  1870,  and  actual  o|x»rations  were  b^aa 
in  fiscal  year  1878  upon  the  lower  channel;  the  first  appropriation 
for  the  upper  channel  was  made  in  1882,  and  actual  w^orK  begun  in 
1 885.     Total  est  imated  cost  was  $1 80,000. 

The  original  project  was  proposed  in  1808,  and  as  amended  in  1876 
and  18S2  provuled  for  a  12-foot  channel  from  Liake  Michigan  to 
Round  Lake  (lower  channel),  l>etwcen  piers  and  revetments,  100  to 
150  feet  apart,  and  from  Round  Lake  to  Pine  Lake  (upper  channel)| 
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between  revetments,  83  foot  apart.  The  following  provision  of  the 
river  and  harbor  act  of  June  13,  1902,  may  be  said  to  have  extended 
the  scope  of  the  original  project:  "  Improving  harbor  at  Charlevoix 
and  entrance  to  Pine  Lake,  Michigan:  Continuing  improvement, 
twenty  tliousand  dollars,  to  be  first  expended  in  obtaining  a  uniform 


depth  of  channel  from  Lake  Michigan  to  Pine  Lake."    The  controU- 
ling  depth  of  the  lower  channel  in  June,  1902,  was  16.3  feet. 
The  project  for  this  liarbor  contemplates  200  feet  extension  of  the 


?ierK,  additional  repairs  of  the  piers  and  revetments,  and  dredging 
rom  time  to  time,  as  required. 

Up  to  June  30,  1907,  the  sum  of  $194,170.86  had  been  expended 
upon  the  existing  project  and  its  various  modifications.  The  result 
was  a  channel  17  feet  deep,  whose  natural  depth  is  10  feet,  protected 
in  its  two  divisions  by  a  north  pier  and  revetment  2,064  feet  long 
and  a  south  pier  and  revetment  2,390  feet  long.  Of  the  above  total 
exiwiiditure.  $80,205.04  was  for  construction  and  $113,965.82  for 
maintenance. 

Soundings  made  Julj  9-11.  ISlOT,  showed  a  depth  of  19.8  feet  on 
the  outer  bar,  U1.7  feet  m  the  lower  channel,  and  10.4  feet  in  the  upper 
channel ;  it  is  expected  that  the  U.  S.  dredge  General  Gil/rxpif  will  lie 
ojwrating  at  this  harbor  during  the  month  of  July,  1907.  The  opera- 
tions of  thia  dredge  August  9  to  20,  1900,  secured  a  depth  of  19  feet 
over  the  outer  bar,  18  feet  in  the  lower  channel,  and  17  feet  in  (he 
upper  channel,  with  the  n-moval  of  21,291  cubic  yards.  Repairs  to 
600  feet  of  the  north  revetment,  lower  channel,  and  321  feet  of  the 
south  revetment,  upjwr  channel,  were  pi-osecuted  under  contract  and 
practically  completed  during  the  year.  The  funds  on  hand  are  to  bo 
applied  to  repairs  of  piers  and  dredging  operations. 

The  principal  traffic  tributary  to  this  harbor  is  furnished  by  the 
lumber  industrp,  which  has  recently  been  growing  greatly  in  impor- 
tance. The  principal  sawmills  are  situated  at  Boyne  and  East  Jor- 
dan, both  at  the  upper  end  of  Pine  L.ake,  the  outlet  for  which  is 
through  both  ehanncls.  Due  to  the  fact  that  many  of  the  lumber- 
carrying  vessels  do  not  clear  at  Charlevoix,  the  commercial  stati.'itics 
fail  to  disclose  the  full  traffic,  which  is,  however,  known  to  be  eonsid- 
erably  over  1,000,000  tons.  Cliarlevoix  is  also  a  much-frequented 
summer  resort,  and  during  the  summer  season  two  steamboat  lines 
make  regular  and  frequent  calls  at  this  harbor.  There  is  in  addition 
a  -Bmall  amount  of  local  traffic.  A  depth  of  17  feet  at  zero  of  gauge 
should  l)e  maintained  to  enable  the  larger  clas-s  of  vessels  to  transact 
their  business  with  economy. 

The  report  upon  a  survey  made  with  a  view  to  obtaining  a  IR-foot 
channel  is  published  in  full  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  2P53-29fi4,  and  is  also  printed  with  a  map 
in  House  Document  No,  144,  Fifty-fourth  Congress,  second  session. 

Report  of  the  examination  authorized  by  the  river  and  harbor  act 
approved  June  13,  1902,  has  been  printed  as  House  Document  No, 
222,  Fifty-eight  Congress,  second  session. 

Rntranaet  an4  <Aean»aea. 
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Total  fr-?lgbt  carried  calendar  year — 

llK)r»__ tons—  06,070 

UHHi do___  3(5,  413 

July  1,  IfKX;,  balance  unexpended $22,211.00 

Amount  api)roi»riated  by  river  and  barbor  act  approved  Marcb  2,  11K)7-     20,  000.  00 

42,  211.  00 
June  ^50,  1007,  amount  exi>ende<i  during  fiscal  year,  for  maintenance 
of  improvement «15,  762.  27 

July  1,  1907,  balance  unexpended 26,448.79 

July  1,  1007,  amount  covered  by  uncompleteil  contracts 3,420.04 

Amount  (estimnt(Ml)  recjuired  for  completion  of  existing  project 23,750.00 

(See  Appendix  X  X  14.) 

7 J.  PctoHkey  Harbor^  Michigan, — Before  work  at  this  harbor  was 
begun  by  the  United  States  its  landing  pier  was  exposed  to  winds 
coming  from  between  west  and  northwest,  and  in  high  gales  it  was 
dangerous  to  attempt  a  landing. 

The  present  project  was  adopted  in  the  river  and  harbor  act  of 
August  18,  1804.  The  approved  project  provides  for  constructing  a 
breakwater  000  feet  long  about  000  feet  west  of  the  outer  end  of  the 
landing  pier,  and  another  north  of  it  500  feet  long,  or  as  much  longer 
as  may  be  found  necessary  to  cover  the  landing  from  all  dangerous 
seas.     Work  was  begun  in  189().     Estimated  cost  was  $170,000. 

To  June  30,  11)07,  there  liad  been  expended  upon  this  work 
$108,489.8-2,  of  which  $101,111.14  was  for  construction  and  $2,378.68 
for  maintenance.  Four  hundred  feet  of  the  west  breakwater  and  200 
feet  of  the  north  breakwater  have  been  built  of  timber  cribs  resting 
upon  a  stone  foundation  in  deep  water  and  upon  natural  bottom  in 
shallow  water.  The  remaining  200  feet  of  the  west  breakwater  has 
l)een  constructed  of  riprap  stone  and  bowlders  of  suitable  size.  The 
river  and  harbor  act  or  June  13, 1902,  provided  as  follows:  "  Improv- 
ing harbor  at  Petoskey,  Michigan:  Continuing  improvement  and  for 
maintenance,  fifteen  thousand  dollars,  and  the  Secretary  of  War  is 
hereby  authorized  to  change  or  modify  existing  plans:  Provided^ 
That  the  total  of  expenditure  shall  not  exceed  the  amount  estimated 
to  complete  under  the  existing  project."  Investigation  has  shown 
that  the  north  breakwater  is  too  near  the  wharf  and  that  the  entrance 
is  too  narrow.  A  contract  was  therefore  authorized,  after  duo  ad- 
vertisement, for  the  removal  of  the  north  breakwater  and  for  the 
extensicm  of  the  west  breakwater,  under  which  operations  were  in 
progress  that  were  to  have  Iwen  completed  Xovember  1,  1904.  Fail- 
ure to  complete  on  time  caused  the  time  limit  to  be  waived. 

This  contract  was  completed  Septemb<»r  29,  1900. 

A  contract  was  made  September  18,  1905,  for  the  extension  of  the 
breakwater  100  feet.  OjK^rations  commenced  May  10,  1900,  and  were 
completed  OctolxT  13,  1900. 

A  contract  was  made  June  8,  1907,  for  the  further  extension  of  the 
breakwater  100  feet.  ()p(»rations  are  soon  to  be  commenced  under 
this  contract  with  a  fair  prospect  of  completion  this  season. 

«  IikIikU's  $280.r»r>.  Treasury  scttlonient  <liarjrt»jiblo  to  niaintonance  of  U.  & 
dredge  (Jvnvral  GiUcHpie  previous  to  arrival  iu  Grand  Rapids  district 
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The  funds  on  hand  are  to  be  applied  to  construction,  maintenance, 
and  contingencies,  and  as  additional  funds  are  provided  it  is  expected 
to  apply  them  to  construction,  maintenance,  and  contingencies. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Statement  of  entrances  and  clearances  could  not  be  obtained. 

July  1,  1906,  balance  unexpended." 1^24.177.66 

Amount  appropriated  by  river  and  harbor  act  ai)proved  March  2, 1907_     17, 500. 00 

41,  677.  66 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement  ol9,  667.  ^ 

July  1,  1907.  balance  imexpended 22,010. 18 

July  1,  1907.  amount  covered  by  uncompleted  contracts 18,606.53 

Amount  (estimatetl)  required  for  completion  of  existing  project 56,900.00 

(See  Appendix  N  X  15.) 

EXAMINATION     MADE     IN     COMPLIANCE     WITH     RHER    AND     HARBOR     ACT 

APPRO\Ti:D  MARCH  3,  1905. 

Report  dated  November  8,  1905,  required  by  the  river  and  harbor 
act  approved  March  3,  1905,  on  preliminary  examination  of  Pent- 
vvifer  Ilarhor^  Michigan^  with  a  view  to  obtaining  a  depth  of  10  feet^ 
was  submitted  by  the  district  officer  and  was  reviewed  by  the  Board 
of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law.  The  report 
was  transmitted  to  (^ongress  and  is  printed  in  House  Document  No. 
181,  Fifty-ninth  Congress,  second  session.  A  plan  is  presented  for 
enlarging  the  existing  project  to  the  extent  of  providing  a  depth  of 
IG  feet  when  maintenance  dredging  in  the  harbor  is  undertaken. 

IMPKOVEMEXT   OF   CERTAIN    RIVERS   AND    HARBORS   ON   THE 

EASTERN  COAST  OF  MICHIGAN. 

This  district  was  in  the  charge  of  Mai.  Charles  Keller,  Corps  of 
Engineers,  to  March  30, 1907,  afid  in  the  charge  of  Col.  Chas.  E.  L.  B. 
Davis,  Corps  of  Engineers,  since  that  date.  Division  engineer,  Col. 
It.  J.  Lydecker,  Corps  of  Engineers. 

L  Cheboygan  Harbor^  Miehigan. — This  harbor  is  at  the  mouth  of 
the  Cheboygan  River,  where  there  was  an  available  depth  of  6  feet  in 
1870,  when  the  first  project  for  improvement  was  made,  and  is  the 
result  of  improvements  commenced  in  1871.  The  original  project 
called  for  a  channel  200  feet  wide  and  14  feet  deep,  its  sides  to  be  pro- 
tected bv  pile  revetments  and  piers,  and  the  estimated  cost  of  the 
whole  work  was  $395,335. 

Operations  under  this  original  project  were  confined  solely  to 
dredging,  which  was  carried  to  a  depth  of  only  13  feet  until  1880, 
when  the  first  of  a  series  of  projects  which  haa  for  their  object  the 
obtaining  of  a  15-foot  channel  was  submitted,  and  as  a  result  of  the 
work  which  was  carried  on  under  projects  submitted  in  1880,  1882, 
1887,  and  1888  a  15-foot  channel  was  secured  from  the  15-foot  con- 
tour in  the  Straits  of  Mackinac  to  the  State  Road  Bridge,  having  a 
width  of  200  feet  from  the  Michigan  Central  Railroad  dock  out  into 
the  straits  and  the  available  width  within  the  river.     A  turning 

o  Includes  $2.38  Treasury  settlement,  chargeable  to  construction  work. 
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basin,  with  cloar  15  feet  dopth,  was  also  providod  in  front  of  the 
steamboat  docks. 

There  was  exi)onded  on  the  original  proj(»ct  $90,874.42  and 
$57,055.0^2  on  the  mod ifieat ions  Ix^^mi  in  1S80. 

Entrance  to  the  channel  is  marked  by  a  crib  40  feet  S(|uare,  which 
was  built  in  18H1. 

The  act  of  August  18,  1894,  directed  an  estimate  of  amount  required 
to  deep(Mi  present  channel  to  a  depth  of  18  fiH^t.  Keport  was  sub- 
mitted April  2,  181)5,  and  estimated  the  amount  of  excavation  at 
270,000  cubic  yards,  to  cost  $80,000,  and  contemplated  dredging  the 
channel  to  the  full  width  of  200  feet  from  the  18-foot  curve  in  the 
straits  to  the  outer  end  of  the  west  pier,  and  inside  of  that  point 
l>etween  lines  paraUel  to  and  25  feet  from  the  piers  the  channel  to 
extend  to  the  State  Koad  Bridge. 

Operations  under  this  the  present  approved  project  w^re  inaugu- 
rated in  1895,  expending  the  balance  then  on  hand,  and  were  con- 
tinue<l  under  the  appropriations  of  189(),  1899,  and  1902,  the  last 
dredging  being  done  in  1908,  when  the  channel  was  carried  forward 
according  to  the  i)roject  to  within  900  feet  of  the  upper  limits  of  the 
harbor,  which  distance  still  remains  to  be  dredged  to  complete  the 
project. 

The  river  and  harbor  act  approved  March  2,  1907,  directed  the  ex- 
tension of  the  imj)rovement  trom  the  State  Road  Bridge  to  the  lock 
in  the  Cheboygan  River  by  a  channel  8  feet  deep  and  (JO  feet  wide,  the 
estimated  cost  of  which  was  $10,797.00.  Borings  have  been  made  to 
determine  the  nature  of  the  underlying  material  throughout  this 
stretch  of  the  river. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  is  $28,120.24. 

The  total  length  of  dredged  channel  from  deep  water  in  the  Straits 
of  Mackinac  to  the  State  Road  Bridge  is  7,900  feet,  5,900  feet  being 
in  the  straits.  The  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  channel  is  17  feet  to  within  900  feet  of  the  bridge, 
and  10  feet  for  the  remainder  of  the  distance.  The  river  is  navigsible 
in  fact  up  to  its  source  in  Mullet  Lake  for  vessels  with  a  draft  of  4  to 
5  feet. 

The  commerce  of  the  harlx)r  is  of  a  general  character,  consisting 
mainly  of  logs,  luml)er,  ties,  posts,  and  pulp  wood.  It  amounted  to 
459,528  tons  during  the  year  1906.  A  number  of  the  large  lake  pas- 
senger steamers  also  stop  at  this  port. 

The  precise  effect  of  the  improvement  upon  freight  rates  is  difficidt 
of  ascertainment,  because  of  the  progressive  nature  of  the  improve- 
ment. The  effect  has  been  gradual,  and  is  therefore  difficult  of 
ascertainment,  but  there  can  be  no  doubt  that  during  the  season  of 
navigation  the  existence  of  a  deep-water  harbor  at  Cheboygan  has 
had  a  favorable  effect  upon  the  usually  high  railroad  freight  rates. 

The  Report  of  the  Chief  of  Engineers  for  1896  (pp.  2723,  2724) 
summarizes  the  history  of  operations  to  June  30, 1896,  and  the  Report 
for  1895  (p.  2824)  jgives  a  map  of  the  harbor. 

Reports  of  examinations  and  surveys  are  given  in  the  Reports  of  the 
Chief  of  Engineers,  as  foUow^s:  1870,  page  44;  1871,  pages  183-186; 
1880,  page  2035;  1895,  page  2825;  1897,  page  2577;  1900,  page  4012, 
and  reference  on  page  664,  report  of  1906. 
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ReceipU  and  thtpments  by  vcstcl. 


.■...c«d.ry™r. 

IUwive.1. 

C^limdar  year. 

tbnt. 

moBa 

aw,  1*1 

July  1.  11(07,  lixlHm-v  um'X|>euilitl-_ 22.450.32 


Aiiiuuiit  (cKtiuiiited)  rtiiuiixil  for  coui|iU-t)un  of  existing  pniject 5, 000. 00 

(Sec  Appendix  ()  ()  1.) 

3.  Alpena  Harbor  {T hunder  Hay  River) ,  M ichigan. — The  original 
(leptli  of  water  over  the  bar  at  the  mouth  of  the  Thunder  Bay  River 
wiis  only  7  feet.  Ijocai  enterprise  had  secured  a  narrow  channel  12 
feet  deep  through  tlie  bar  before  work  was  undertaken  by  the  (Jovem- 
niL'iit  in  1877,  when,  under  the  original  project  for  the  impi-ovement 
of  this  harljor,  act  of  August  14,  1876,  estimated  cost  $4,764,  a  chan- 
nel 13  feet  deep  and  200  feet  wide  was  secured  at  a  cost  of  $4,390.48. 
SliOiiling  having  occurred,  in  1882  $15,000  was  appropriated  for 
re<lredguig  the  channel  and  the  project  was  modified  so  as  to  make 
the  available  di-pth  14  feet.  The  work  was  completed  the  following 
vear  at  a  cost  of  $10,500,  and  the  l>alanoe  of  the  $15,000  was  expended 
in  1889  in  redredging  to  14  feet  across  the  bar  and  13  feet  upstream. 
The  total  cost  of  the  1882  project  was  $14,498.22. 

Ill  18110  tile  project  was  again  modified  so  us  to  piopo.se  a  channL-1 
tieplh  of  ll>  feet  and  the  extension  of  the  improvement  up  the  river 
iiboiit  II  mile  to  the  vicinity  of  the  dam  across  the  river  at  that  point, 
with  widths  varving  as  follows:  200  feet  at  the  16-foot  contour  in 
Thunder  Bay,  thence  tapering  to  100  feet  at  the  light-house  crib, 
thence  100  feet  to  the  Second  Street  Drawbridge,  thence  75  feet  to 
the  Minor  Lumber  Company's  wharf,  thence  50  feet  to  the  upstream 
limit  of  the  channel  improvement,  the  estimated  cost  being  $36,087.48, 
This  project  was  completed  in  1893.  The  channel  was  redredged  in 
1899. 

The  amount  expended  on  the  work  of  exi.sting  (1890)  project  to  the 
close  of  the  fiscal  year  ending  June  30,  1907,  is  $31,173.90,  of  which 
amount  $9,873.43  has  been  applied  to  maintenance. 

It  is  proposed  to  apply  the  available  balance  to  the  restoration  of 
the  depth  of  that  part  of  the  channel  inside  the  light-house  crib. 

The  total  length  of  dredged  channel  is  6,5.50  reet,  a  channel  2,250 
feet  long  and  100  to  200  fi'ct  wide  having  lieen  secured  in  Thunder 
Bay,  and  4,300  feet  long  in  the  river,  with  widths  varying  from  100 
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feet  at  the  light-hou.se  crib  to  50  feet  at  the  upstream  limit  of  the 
improved  channel.  The  maximum  draft  that  can  be  carried  over  the 
ishoalest  part  of  the  channel  June  30,  1907,  is  l-i  feet.  The  river  is 
navigable  in  fact  to  the  upper  limit  of  the  improvement  only,  farther 
navigation  Inking  interrupted  by  the  dam  across  the  river  at  that 
point. 

The  commerce  of  the  harl>or  consists  mainly  of  lumber,  cement,  coal, 
cedar  posts  and  ties,  hay  and  feed,  and  general  merchandise,  and 
amounted  to  a  total  of  *241>,4'2G  tons  during  the  year  1906,  valued 
aporoximately  at  $:^ ,01 8,894. 

The  elfect  of  the  improvement  uiK)n  freight  rates  has  been  very 
IxMieficial,  as  it  can  safely  be  said  that  freight  and  passenger  rates 
have  decreased  almost  one-half  sinci*  the  improvements  were  made. 

A  detailed  report  of  operations  to  that  date  will  l^e  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  2765-2770, 
and  a  map  showing  the  localitv  in  the  Annual  Report  for  1889,  page 
2-290. 

Reports  of  examinations  and  surveys  are  found  in  the  following 
Reports  of  the  Chief  of  Engint»ers:  1871,  pages  158-159,  and  for  1876, 
page  10<). 

Rrt-riptx  ami  shipments  hp  vessel. 


Cak-ndMr  jfar.  lUKvive*!.   Shipfntl.  rulendar  ywir.  Received.  Shipped. 


To  Hit. 

isaj ol .  tVK) 

IWI lOJ,  "<X) 

1M>.'» :i.\  y'>7 


Tuna.  Thuf. 

.Sas,ys8  mw 51,658 

3»y,  2^1  1W)1 62, 181 

•J6y,J03  ly02 C0.21S 


TbML 

263. 7D2 
198.201 


isyt". iM.cr.r  2fv>,6h7  1W>3 69,721  158,222 

1S97 TH.,T.s  •  iW.lttl  1W4 51,722  1  150.381 

IKW r<i.:«n»  2:W.(i75  1WV> 73,381  i  200.786 

1899 ..'7.x\h  ,  197.7-20  I'.W 7S,241  171,185 


July  1,  IJHMi,  balance  iiiiexiK»iule<l $1,467.31 

Amount  api>roi>riat(*<l  by  rivor  and  lmrlM)r  act  ai»prove<l  March  *J.  1?K»7_     4.  U0U.OO 


5, 4U7. 31 

June  .'►o.  IfKiT,  amount  cxiK'nd*'*!  during  fis<'al  year,  for  niaintennn<*e  of 

improvement    _         20.01 


July  1,  1!H>7.  balance  unexiKMidcMl..  5, 437. 40 

(See  Appendix  ()  ()  2.) 

J,  >SV/y ///////•  /*'//v7',  Mlrhiyan. — Tlie  Saginaw  River  has  a  length  of 
about  '12  miles,  and  is  formed  bv  tlie  confluenee  of  the  Tittabawassee 
and  Shia\vassi»e  rivers.  Prior  to  improvement,  the  entrance  to  the 
river  was  obstructed  bv  a  bar  in  Saginaw  Bay,  having  a  minimum 
depth  of  about  J)  fe<»t.  Between  the  mouth  and  Bay  City  the  depth 
vari<Ml  from  15  to  lU)  feet.  Tlience  t«  the  head  of  the  river  the  chan- 
nel was  obstructed  by  a  iiumlxM*  of  bars,  having  7  feet  of  water. 

The  original  project  for  the  imj)rovement  of  tliis  river  was  made  in 
IHOO,  and  contemnlated  a  straight  channel  195  fwt  wide  and  12  feet 
d(»ep  across  the  oar  at  the  month.  This  was  completed  in  1869, 
$104,500  having  Ihhmi  appropriated  up  to  that  time.  In  1874  a 
project  for  improving  the  river  alK)v<»  Bay  City  was  adopted.  It 
included  dredging  a  10-f(K>t  channel  across  the  bars  at  East  Saginaw 


\' 
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and  Carrollton,  and  the  construction  of  a  pile  revetment  at  the  latter 
)lace.  Later,  similar  improvements  at  Zilwaukee  bar,  New  York 
Vorks  bar,  and  Willow  Island  were  added. 

In  1882  a  scheme  of  improvement '  covering  the  entire  river  was 
adopted.  It  called  for  a  channel  200  feet  wide  and  14  feet  deep  from 
Saginaw  Bay  to  and  along  the  front  of  Bay  City,  and  thence  a  chan- 
nel of  same  width,  12  feet  deep,  to  the  upper  limits  of  the  city  of  Sag- 
inaw. By  the  river  and  harbor  act  of  August  5,  1886,  the  improve- 
ment of  the  west  channel  along  West  Bay  City  was  also  added  to  the 
project. 

The  estimated  cost  of  this  project  was  $446,000,  which,  added  to 
the  estimated  cost  of  the  several  preceding  projects  ($294,378), 
gives  $740,378  as  the  estimated  cost  for  the  whole  improvement. 
These  estimates  concerned  the  question  of  original  cost  only,  and 
took  no  note  of  maintenance,  which,  in  a  stream  of  this  character,  is 
a  matter  of  great  and  constant  expense,  and  in  the  absence  of  appro- 
priations specifically  applicable  thereto  must  be  an  annual  tax  of  no 
small  magnitude  on  the  sitbcessive  appropriations  for  construction. 
The  sum  total  of  appropriations  that  will  have  to  be  made  before  the 
work  can  be  completed  must  therefore  largely  exceed  the  original 
estimates  for  construction  only. 

The  total  expenditure  to  June  30,  1907,  was  $836,627.84,  and  the 
result  has  been  to  obtain  only  a  narrow  through  channel,  which  has 
little  permanence,  and  almost  constant  dredging  is  needed  to  main- 
tain it.  This  has  been  the  case  especially  as  respects  the  section  of 
the  river  from  Bay  City  to  Saginaw,  and  in  a  somewhat  less  degree 
through  the  bar  at  the  river's  mouth  in  Saginaw  Bay.  In  order  to 
restore  and  maintain  the  channel  as  required  in  the  interests  of  navi- 
gation, the  work  of  dredging  should  be  constant,  as  a  depth  of  12  and 
14  feet,  respectively,  and  a  minimum  width  of  150  to  200  feet  can 
only  be  preserved  by  dredging  the  bars  which  are  liable  to  be  formed 
by  each  freshet. 

During  the  past  fiscal  year  work  of  restoring  the  project  depths 
through  shoals  that  had  formed  in  the  river  has  been  in  progress 
under  a  contract  with  James  Davidson,  of  West  Bay  City,  Mich.,  at 
25  cents  per  cubic  yard,  scow  measurement.  As  a  result  of  the  work 
done  under  this  contract,  a  14-foot  channel  was  provided  to  and 
along  the  front  of  Bay  City,  and  a  12-foot  channel  dredged  through 
the  shoals  existing  between  Bay  City  and  the  head  of  the  Carrollton 
channel. 

The  amount  expended  on  the  existing  project  to  June  30,  1907,  is 
$G17,()27.84.  In  the  past  no  attempt  has  been  made  to  separate  the 
cost  of  maintenance  rrom  t  of  original  improvement,  so  that  it  is 
impossible  now  to  separate  i  costs.     All  work  during  the  past 

vear  has  been  work  of  main     lance. 

The  available  balance  will  )pl       to  i  \i 

of  the  entire  existing  improvei       t, 
deterioration  may  be  expected  i 

As  a  result  of  the  expendiluj  em  j  ,  « 

suitable  for  navigation  not  less  u        i2 
City,  and  not  less  than  10  feet  in  i      river  aoo      mai 
secured.     To  insure  the  greater  aepths        h  r       a 

project   requires,   however,  that  d  ly 
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relatively  short  intervals.  SajL^naw  River  is  navigable  for  a  distance 
of  22  miles  from  the  mouth. 

The  volume  of  commerce  lK»nefited  by  the  improvement  has  been 
decreasing,  having  fallen  from  1,945,033  tons  in  1001  to  293,105  tons 
in  190(),  this  being  due  to  the  decrease  in  the  lumber  trade  in  the 
Saginaw  Valley.  The  value  of  the  commerce  carried  in  1906  is  ap- 
proximately $2,248,025,  and  it  consisted  mainly  of  lumber,  coal,  and 
salt. 

The  precise  elfect  of  the  improvement  upon  freight  rates  can  not  bs 
stated.  It  is  undoubted,  however,  that  freight  rates,  both  to  Bay  City 
and  Saginaw,  have  lx»en  materially  low^ered  by  the  existence  of  the 
improved  channel. 

More  extended  information  can  Ix*.  found  in  the  Annual  Reports  of 
the  Chief  of  Pmgineers  for  1883,  pages  1858-18(>8;  1885,  pages  2138- 
2150  (with  maps)  ;  1800,  pages  2724-2729,  and  1892,  pages  2454-2464, 

Reports  of  examinations  and  surveys  are  given  in  the  Reports  of 
the  Chief  of  Engineers,  as  follows:  i8()(),  page  59;  1867,  page  146; 
1872,  page  207;  1874,  pages  20r>-209:  1875,  page  289;  1878,  page  1234; 
1882,  page  2:^32;  1 893,  page  2928 ;  1894,  page  2244;  1895,  page  2829 ; 
1898,  pages  2579,  2000,  and  2(m. 

Rrcripts  amJ  f<hiinn(nl.H  hy  vessel. 


CaU'iidar  yetir. 
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1895 . 
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ShipiK'<l. 


l,0t;9,298  I  19(H) 


Cnlt'iKlur  year. 


1,UJ8.3»7 
347, 14<i 
240.  mi 
3.'>l,  >^60 
3r,l.5«l 
311, M7 


l'.H)l 
l'.H»2 
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1906 


Received. 

Shipped. 

TbiM. 

482. 2fa 

402,827 

1,25(>.292 

eM,741 

1,012,0-20 

106,409 

369,779 

17,900 

2O4,0('>6 

33,010 

227,226 

14,101 

271,245 

18,800 

July  1,  irKMJ.  bnlanco  iiiio.ximmkUkI     $44S, 035.80 

Aiiioimt  appropriatiKl  !)y  river  and   liarbor  act  approvinl  March  li. 

1JK)7 75,000.00 


121, 635. 80 
JuiH»  .*M),  1(K)7.  amount  oxiM'ndiHl  during  lisral  year,  for  niaintenaiHV 
of  Improvement 15,511.80 


July  1,  11K)7,  l>alanee  nnexiH'iided 100,124.00 

(See  Appendix  0()3.) 

4»  SeJn'Wdhuj  Rire?\  Michh/an, — The  original  cliannel  from  Sagi* 
naw  Bay  to  the  mouth  of  Sebewaing  River  had  an  avaihible  depth  of 
scant  4  feet.  The  first  improvement  was  made  in  1875,  under  the 
original  project  of  that  year,  when  a  narrow  channel  G  feet  deep  was 
dredged  from  the  ()-f(M)t  curve  in  Saginaw  Bay  to  the  mouth  of  the 
river,  and  some  (hvdging  was  also  done  within  the  river  itself,  by 
which  it  was  straightened  and  dwpened  to  0  feet,  at  a  cost  of  $8,000. 

The  project  was  modified  in  1«SS()  and  $7,000  appropriated  for 
deepening  the  channel  to  7  feet,  the  work  l)eing  done  in  1880-81. 
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The  existing  project  provides  for  dredging  the  entrance  channel  to 
a  width  of  100  feet  and  depth  of  8  feet  below  the  datum  plane  of  the 
survey  of  1895;  the  length  of  dredged  channel  to  be  about  15,000 
feet ;  estimated  cost,  $37,000 ;  was  adopted  in  1896,  but  no  work  was 
done  until  the  appropriation  of  March  3,  1899,  became  available. 
Contract  was  made  in  1899  to  do  the  work,  which  was  finished,  as  far 
as  available  funds  permitted,  September  9,  1903,  and  resulted  in 
securing  a  channel  of  the  required  length  and  depth  but  with  widths 
varying  from  70  to  90  feet  throughout  the  distance  covered.  The 
amount  expended  on  this  improvement  was  $35,573.45. 

A  small  shoal  which  had  formed  in  the  channel  just  beyond  the 
mouth  of  the  river  was  removed  in  May,  1904,  and  in  the  fall  of  1905 
the  channel  at  the  mouth  of  the  river  was  redredged  a  distance  of 
2,200  feet,  50  feet  wide  and  8  feet  deep,  and  a  cut  about  30  feet  wide 
was  continued  a  farther  distance  upstream  of  1,100  feet  to  the  boat 
landing  opposite  the  old  channel  bed.  The  latter  was  closed  by  a 
pile  dam  and  revetment  150  feet  long. 

The  amount  expended  on  the  work  of  existing  project  to  the  close 
of  the  fiscal  year  ending  June  30, 1907,  is  $41,255.86,  of  which  amount 
$5,682.41  has  been  appned  to  maintenance. 

The  available  balance  is  required  to  maintain  the  existing  im- 
provement. 

The  maximum  draft  that  can  be  carried  June  30,  1907,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality,  is  7  feet.  The  river  is 
navigable  to  the  docks  at  Sebewaing. 

The  commerce  affected  by  the  improvement  amounted  in  1906  to 
9,815  tons,  valued  approximately  at  $195,000,  and  consisted  mainly 
of  lumber,  farm  products,  and  coal.  The  effect  of  the  project  upon 
freight  rates  can  not  be  definitely  stated,  but  information  received 
from  the  largest  local  merchant  is  to  the  effect  that  the  improvement 
has  had  a  favorable  effect  upon  freight  rates  generally  and  that  the 
prospect  is  for  an  increased  use  of  the  harbor. 

The  commercial  statistics  for  the  years  1905  and  1906,  however, 
show  a  very  material  falling  off  from  the  totals  of  previous  years,  a 
change  which  is  more  probably  due  to  errors  in  filmg  statistics  lor 
former  years  than  an  actual  diminution  of  the  traffic.  The  expendi- 
tures necessary  for  improvement  are  deemed  to  be  out  of  all  propor- 
tion to  the  amount  oi  commerce  involved,  and  for  this  reason  this 
river  is  not  regarded  as  worthy  of  continued  improvement.  Any 
expenditure  made  hereafter  should  be  for  maintenance  only,  and  for 
the  present  such  expenditure  should  not  exceed  $2,000  a  year.  It  is 
not  believed  that  much  good  can  be'  acomplished  by  a  channel  8  feet 
deep,  and  there  is  not  enough  conmierce  to  warrant  the  expenditure 
needed  in  creating  a  channel  of  greater  depth. 

A  map  of  the  locality  is  given  m  the  Annual  Eeport  of  the  Chief  of 
Engineers  for  1903,  at  page  1988. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  18y3,  pages  306,  307;  1875,  page 
290;  1879,  page  170;  1880,  page  2044;  1891,  page  2804;  1893,  page 
2951,  and  1895,  page  2743. 

ENo  1907 43 
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Receipts  and  shipments,  hy  vessel. 


Calendar  year. 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


Received. 

Shipped. 

Tons. 

Tons. 

48.700 

123.274 

50,481 

139,987 

14,820 

151,085 

13.088 

127. 450 

21,200 

118,225 

17,625 

77,998 

(^alendar  year. 


Received. 


1902 
1903 
1904 
19a5 
1906 


Tons. 

H3,600 

14,405 

14,770 

4,700 

5,740 


Shipped. 


44,7&0 

29,910 

80.600 

4.860 

4,075 


July  1,  190G,  balance  iinexi)onde(l $941.44 

Amount  ai)pr<)i)riate(l  by  river  and  barlwr  act  approved  March  2, 1907-  2rOO0.  00 


2,  941.  44 
June  30,  1007,  amount  expendetl  during  fiscal  year,  for  maintenance  of 
improvement 197.  30 


July  1,  1007,  balance  une-\i)end(Kl 2,744.14 

(See  Appendix  O  O  4.) 

S.  Harbor  of  refuge  at  Harbor  Beach^  Lake  Huron^  Michigan. — 
The  site  for  this  harbor,  selected  in  1872  after  careful  consideration 
by  a  Board  of  Engineer  oificers,  is  on  the  west  shore  of  Lake  Huron,  60 
miles  north  of  its  outlet  into  the  St.  Clair  River,  and  the  artificial 
harbor  built  there  since  then  is  the  only  safe  refuge  on  that  coast 
from  the  foot  of  the  lake  to  Tawas  Bay,  11^)  miles  alx)ve. 

The  work  of  construction  was  commenced  in  1873  under  a  project 
providing  for  three  separate  piers  or  breakwaters  of  cribwork  filled 
with  stone,  so  located  as  to  shelter  a  water  area  of  some  650  acres 
on  the  nortli,  northwest,  ami  west  sides,  and  for  deepening  this  area 
by  dredging  where  necessary.  The  estimated  cost  of  the  break- 
waters was  $1,452,550,  and  thev  were  completed  in  1885  at  a  cost  of 
about  $075,000. 

The  river  and  harbor  act  of  March  3,  1899,  provided  for  commenc- 
ing the  work  of  rebuilding  the  superstructure  of  the  main  pier  in 
concrete  and  authorized  the  work  to  be  inaugurated  under  the  con- 
tinuing-contract  system  to  the  extent  of  $200,000.  It  was  not,  how- 
ever, until  1003  that  a  definite  project  for  doing  the  work  was  decided 
upon,  and  the  first  contract  was  let  in  August  of  that  year.  The 
work  was  begun  in  June,  1004,  and  has  continued  up  to  the  present 
time,  2,521  linear  feet  of  concrete  su|)erstructure  having  been  com- 
pleted at  the  close  of  the  present  fiscal  year. 

A  second  contract  for  reconstruction  of  part  of  the  superstructure 
of  the  main  pier,  under  advertisement  and  specifications  dated  May 
11,  1905,  was  made  with  the  Murray  Company,  of  Saginaw,  Mich., 
on  August  22,  1005.  Up  to  April  19,  100(5,  nothing  whatever  had 
Wen  done  upon  this  contract,  and  on  that  date  the  Murray  Companv 
surrendered  the  contract.  Under  authority  from  the  Chief  of  Engi- 
neers on  April  23,  lOOC),  contract  was  entered  into  with  Messrs.  Huffo 
&  Tims,  of  Duluth,  Minti.,  the  contractors  for  the  first  section  of  the 
concrete  superstructure  covering  the  work  included  in  the  above-nien- 
tioned  contract  with  the  Murray  Company,  upon  the  basis  of  the 
unit  prices  bid  l)y  the  latter  firm.  Operations  under  this  contract 
were  tx^gun  in  May,  lOOC. 
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The  existing  project  for  the  improvement  of  the  harbor^  adopted 
by  the  river  ana  harbor  act  of  March  3,  181^,  provides  for  the  recmi- 
struction  in  permanent  materials  of  part  of  the  superstructure  of  the 
main  pier,  but  no  estimate  of  cost  covering  this  work  has  up  to  date 
been  included  in  any  annual  report. 

The  total  amount  expended  to  the  close  of  the  fiscal  3^ear  ending 
June  80,  1907,  is  $1,653,105.19,  of  which  about  $975,000  was  applied 
to  the  first  cost  of  the  sheltering  breakwaters,  which  were  completeil 
in  1885.  Of  the  $678,105.19  remaining,  $321,809.83  has  been  ap- 
plied to  payments  in  connection  with  the  work  of  building  concrete 
superstructure,  leaving  $356,295.36  which  has  been  applied  to  main- 
tenance, this  including  the  keeping  of  the  piers  in  repair,  dredging 
within  the  harbor,  control  and  berthing  of  vessels  entering  the  harbor 
for  shelter,  and  engineering  supervision  and  general  office  expenses. 

The  available  balance  will  be  applied  to  payment  for  work  done 
under  the  contracts  above  referred  to  and  to  cover  the  cost  of  the 
necessary  supervision  of  the  harbor  during  the  ensuing  fiscal  year; 
also  to  such  repairs  as  may  become  necessary. 

As  a  result  of  the  expenditures  made  upon  this  harbor,  there  has 
been  created  an  artificial  harbor  of  refuge,  which  has  been  used  for 
shelter  during  the  past  year  by  938  vessels,  with  a  total  tonnage  of 
773,231  tons.  The  grand  total  of  vessels  that  have  found  shelter 
from  1877  to  1906,  inclusive,  is  35,474,  the  tonnage  of  which  aggre- 
gated 15,259,876.  The  vessels  sheltered  in  1877  averaged  289  tons 
each  and  those  during  the  year  1906,  809  tons.  The  maximum  draft 
that  can  be  carried  into  the  harbor  through  the  main  entrance,  making 
allowance  for  the  effect  of  moderate  seas,  is  between  19  and  20  feet, 
and  vessels  having  this  draft  may  safely  lie  inside  the  main  pier. 

More  extended  information  can  l)e  found  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  the  following  years:  1873,  pages  292- 
298;  1877,  pages  925-932  (with  map) ;  1879,  pages  1645-1648  (with 
map);  1881,  pages  2270-2275;  1882,  pages  2369-2372;  1885,  pages 
2151-2157;  1886,  pages  1829-1836. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  EngiiUH»i-s:  1870,  page  46;  1871,  page  44; 
1872,  i)ages  209,  211,  and  218:  1895,  page  2832;  1896,  page  2730; 
1897,  page  3016;  and  ivfennuv  on  i>age  664,  report  of  1906. 

July  1,  irKXJ,  Imlamv  uiu-X|HMuhM  ri90,781.e2 

Amount  appropriattHl  by  rU't^r  ;nul  ImriH^r  act  approved  March  2, 
1007 _ 150.000.00 

440, 781. 62 
June  :m\  1907.  atuiuiiit  oxihmuU^I  ilurlui;  ttiH*al  year,  for  maintenance 
of  improvoimMit _  177,519.60 

July  1,  nH>7.  balamv  um*X|MMHUHl  263.282.02 

July  1,  11)07.  outstamlhiir  llahaUItU^        21,80a00 

July  1.  11H)7.  Imlamv  avallabU^  ^1.462.02 

July  I.  nH»7,  amount  \>»voi\hI  by  u»uxu«ikH*tiHl  t>>ntnict» 210, ^a  50 

(See  ApjHMulix  O  O  \^ 

()\  Month  of  Hhik  AV<v#\  fkOHift"  AVivr,  and  Monroe  Harbor,  Mich- 
if/an,  (it)  Motif h  of  Khik  AV^vr.  -An  extensive  bar  and  shosl  for- 
merly existtnl  in  th\>  St,  iMair  Ri\>?r  adjoining  the  mooth  of  the 
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Black.  The  bar  lay  close  to  the  American  side  and  obstructed 
approach  to  the  Port  Huron  docks,  while  the  shoal,  forniinff  a  "  mid- 
dle ground  "  nearly  50  acres  in  extent,  crowded  the  main  diannel  in 
a  sharp  curve  close  to  the  Canadian  shore. 

The  original  project  submitted  in  1871  contemplated  the  removal 
of  this  bar  and  the  middle  ground  to  a  depth  of  15  feet  at  an  esti- 
mated cost  of  $()7,320.  The  work  was  begun  in  1872  and  completed 
in  1878  at  a  cost  of  $50,500. 

The  present  project  contemplates  dredging  to  a  uniform  depth  of 
16  feet  along  the  dock  front  of  Port  Huron  from  the  16-foot  curve 
above  to  the  same  curve  below  the  mouth  of  the  river.  Work  was 
beffun  in  May,  1889,  and  finished  in  1892,  when,  finding  that  a  small 
balance  would  be  left,  authority  was  received  to  deej^en  the  outer 
border  of  the  shoal  adjacent  to  the  main  channel  to  18  feet  and  the 
work  was  done.  The  amount  expended  on  this  work  was  $29,349. 
Operations  since  this  time  have  ueen  confined  to  maintenance,  the 
area  having  been  redredged  to  10  feet  in  1897. 

The  work  that  has  l)een  in  progress  at  this  locality  during  the  past 
fiscal  year  has  consisted  in  removing  the  shoal  that  had  formed  in 
the  St.  Clair  River  adjoining  the  mouth  of  the  Black  River  and 
within  the  mouth  of  the  Black  River  itself.  This  work  was  done 
under  a  contract  with  the  Muir-O'Sullivan  Dredge  and  Dock  Com- 
pany, of  Port  Huron,  Mich.,  at  \h\  cents  per  cubic  yard.  The  work 
was  still  in  progress  at  the  close  oi  the  year,  14,405  cubic  yards  hav- 
ing been  removed  at  a  cost  of  $2,232.78. 

The  amount  expended  on  work  of  existing  project  to  close  of  year 
ending  June  30,  1907,  is  $37,573.15,  of  which  $8,224.57  has  been 
applied  to  maintenance. 

The  available  balance  will  l)e  applied  to  dredging  such  portion  of 
the  bar  as  may  prove  to  be  obstructive  to  navigation. 

As  a  result  of  the  work  heretofore  done  through  navigation  for 
vessels  of  moderate  draft  has  been  greatly  facilitated  and  entrance 
into  the  Black  River  pro|:)er  has  been  rendered  possible  for  this  same 
class  of  vessels.  This,  it  is  believed,  has  resulted  in  a  reduction  of 
freight  rates,  the  extent  of  which  could  not  be  ascertained. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1871,  pages  177-180;  1887,  page 
2279;  1899,  page  2992;  1900,  page  3986. 

July  1,  1900,  balance  imexi)ende<l $5,613.86 

Amount  allotted  from  appropriation  by  river  and  harbor  act  approved 
March  2,  1907 l,O0aOO 

6,613.86 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  maintenance  of 
improvement 187.01 

July  1,  1907.  balam-e  unexi)ende<l 6,426w8S 

July  1,  1907,  outstanding  liabiliti«»s 175.00 

July  1,  1907,  balance  available 6,251.85 

July  1,  1907,  amount  coveretl  by  uni-omiiletiHl  i-ontracts 4,O80l.OO 

(6)  Rouge  River. — This  stream  originally  had  a  channel  depth  of 
from  10  to  17  fei^t  from  its  mouth  to  where  the  Wabash  Railroftd 
bridge  crosses  it,  a  distance  of  about  3  miles. 
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Under  the  provisions  of  the  river  and  harbor  act  of  August  5, 1886, 
a  survey  of  the  river  was  made  and  a  project,  dated  August  25,  1888, 
prepared  for  securing  a  channel  depth  of  16  feet  with  a  width  of  240 
feet  for  a  distance  of  800  feet  from  the  mouth  and  thence  with  a 
width  of  100  feet  to  the  Wabash  bridge.  The  estimated  cost  was 
$31,690.39.  The  work  of  improvement  was  commenced  in  1888  and 
completed  in  November,  1892,  at  a  cost  of  $30,272.79. 

By  joint  resolution  approved  April  11,  1898,  Congress  authorized 
an  extension  of  the  improvement,  with  depth  of  13  feet,  up  to  the 
Maples  road,  a  distance  of  about  1^  miles  above  the  Wabash  Kailroad 
bridge,  limiting  the  expenditure  to  $5,000.  The  river  was  dredged 
in  1900,  the  channel  l>eing  made  50  feet  wide. 

The  project  for  this  river  w^as  modified  by  act  of  March  2,  1907,  so 
as  to  provide  an  increase  in  depth  from  16  feet  to  21  feet  between 
the  mouth  of  the  river  and  the  first  bridge,  a  distance  of  about  1,400 
feet;  estimated  cost,  $3,575.  The  work  of  securing  this  depth  will 
begin  shortly  after  the  close  of  the  fiscal  year  under  a  contract  at 
16  cents  per  cubic  yard. 

During  July  and  August,  1903,  a  depth  of  21  feet  was  secured  for 
a  portion  of  the  width  of  the  channel  for  a  short  distance  from  the 
mouth  of  the  river,  by  dredging  done  at  the  expense  of  the  Detroit 
Iron  and  Steel  Company,  to  enable  loaded  vessels  to  reach  its  wharf, 
which  is  located  at  the  mouth  of  the  river. 

During  the  past  fiscal  year  work  of  restoring  the  channel  depth  of 
16  feet  through  the  bars  that  had  formed  in  the  river  below  the 
Wabash  Railroad  bridge  was  in  progress  under  contract  at  13|  cents 
per  cubic  yard.  Operations  were  commenced  May  21,  1906,  and  were 
discontinued  July  28,  1906,  a  total  of  37,665  cubic  yards  being  re- 
moved. 

The  amount  expended  on  the  work  of  existing  project  as  amended 
to  the  close  of  the  fiscal  year  ending  June  30,  1907,  is  $57,327.21,  of 
which  $10,888.80  has  been  applied  to  maintenance  of  improvement. 

As  a  result  of  the  work  of  improvement  done  on  this  river,  a  chan- 
nel with  a  depth  of  16  feet  has  been  secured  from  the  mouth  of  the 
river  to  the  Wabash  bridge,  with  a  width  of  240  feet  for  the  first  800 
feet  and  100  feet  the  remaining  distance,  and  with  a  depth  of  13  feet 
and  width  of  50  feet  from  the  bridge  to  the  Maples  roaa.  The  maxi- 
mum draft  that  can  be  carried  June  30,  1907,  xrom  the  mouth  to  the 
Michigan  Central  Railroad  bridge  is  15  feet,  between  the  Michigan 
Central  and  Wabash  Railroad  bridges  13  feet,  and  from  the  Wabash 
bridge  to  the  Maples  road  11  feet.  The  river  is  navigable  for  vessels 
of  light  draft  as  far  as  the  town  of  Dearborn,  15  miles  above  the 
mouth. 

The  available  balance  will  be  applied  to  maintaining  the  channel 
depths  below  the  Wabash  bridge  and  to  widening,  so  far  as  may 
prove  necessary,  the  channel  above  that  bridge. 

The  receipts  and  shipments  by  vessel  during  the  year  1906  amounted 
to  234,861  tons,  of  which  121,610  tons  was  iron  ore,  77,246  tons 
lumber,  and  22,500  tons  pulp  wood.  The  value  of  this  commerce  is 
about  $1,612,485. 

As  a  result  of  the  improvement  the  area  available  for  manufac- 
turing plants  in  the  vicinity  of  Detroit  has  been  greatly  extended, 
and  these  plants  have  been  enabled  to  receive  the  raw  materials 
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which  they  use  without  transfer  or  transshipment.  As  a  consequence 
the  cost  oi  the  raw  materials  has  been  greatly  reduced. 

The  channel  banks  of  this  river  are  low  and  ill-defined,  and  as  not 
only  the  banks,  but  also  the  bed,  are  composed  of  soft  material, 
deterioration  of  the  dredged  channel  is  very  rapid.  While  there- 
fore the  growing  importance  of  the  industries  wnich  rely  upon  the 
use  of  this  channel  renders  it  desirable  that  funds  for  periodical 
dredging  be  provided,  it  also  becomes  necessary  to  demana  that  the 
owners  of  the  riparian  property,  whose  value  is  greatly  enhanced  by 
the  improvement,  shall  be  called  upon  to  construct  proper  sand- 
tight  docks.  Without  such  provision  recent  experience  shows  that 
the  channel  is  no  sooner  dredged  than  it  at  once  begins  to  fill  up  from 
the  material  sucked  into  the  channel  by  the  propellers  of  passinfl^ 
vessels.  WTiile  therefore  the  extent  of  tne  commerce  demanas  addi- 
tional depth  in  the  lower  portion  of  the  channel,  future  appropria- 
tions should  be  coupled  wuth  the  condition  that  no  expenditure  be 
made  by  the  United  States  until  the  channel  banks  within  the  limits 
of  the  iniprovement  have  been  properly  docked. 

The  effect  of  the  improvement  has  been  to  reduce  freight  rates 
30  to  50  per  cent  for  firms  actually  using  dockage  on  the  river. 

Reference  to  report  on  examination  ordered  by  the  river  and  harbor 
act  of  March  3,  1905,  will  be  found  on  page  664  of  1906  report. 
More  extended  information  mav  be  found  in  Annual  Beports  for 
1890  (pp.  2747-2749);  1899  (p.*3013) ;  1901  (p.  3155).  Reports  on 
examinations  and  surveys,  report  for  1887  (p.  2275) ;  1898  (p.  2605). 

Receipt M  and  shipments  hy  vessel^  Rouge  River. 


Calendar  year. 


1893. 

18M. 

18d5 

1896. 

1897. 

189S. 

1899. 


ReceivtMl. '  Shipped. 


Calendar  year. 


Tbiw. 

TbiK. 

73,732 

1990 

47,106 

1901 

113,066 

1,024 

1902 

120.590 

2,905 

1903 

115,987 

9,386 

1904 

117,486 

10,259 

1905 

92,631 

763 

1906 

Received. 


TbfU. 
119,712 
105,  US 
66,701 
126,272 
242,861 
284,140 
229,861 


Shipped. 


71mm. 
4,600 


10,000 

io,r 


6^000 


July  1.  IIMMX  balance  unexijeiuled $6,0&a.l8 

Amount  allottwl  from  appropriation  by  river  and  harbor  act  approved 
March  2.  1907 7,O00lOO 


13,083.18 
.Tune  .'W,  11K)7,  amount  exi>ended  during  fiscal  year,  for  maintenance  of 

improvement 4,680.84 


.July  1.  10()7,  bulanct*  unc»xiHMide<l__ 9,862.79 

July  1.  1007.  amount  coveretl  !»y  uncompletetl  contracts 8,520lOO 

(r)  Monroe  Ilarhor. — The  harbor  of  Monroe,  Mich.,  is  within  the 
mouth  of  the  Raisin  River  at  the  western  extremity  of  Lake  Erie.  In 
its  natural  condition  the  river  flowed  into  the  lake  through  several 
ponds  and  winding  ci'eeks.  The  depth  of  water  at  the  deepest  mouth 
of  the  river  in  its  natural  condition  did  not  exceed  5  feet. 
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The  original  project  for  the  improvement  of  Monroe  Harbor  was 
adopted  in  1834.  It  had  for  its  object  to  dredge  a  new  and  direct 
channel  100  feet  wide  and  10  feet  deep  from  the  lake  across  the 
marsh,  a  distance  of  4,000  feet,  to  the  portion  of  the  river  ordinarily 
used  as  a  harbor,  the  protection  of  the  entrance  into  the  lake  by 
parallel  piers,  726  feet  long  and  20  feet  wide,  extending  outward  to  a 
depth  of  10  feet  in  the  lake,  and  the  protection  of  the  sides  of  the 
canal  by  a  revetment.  The  estimated  cost  of  the  work,  exclusive 
of  dredging  machine,  was  $55,885.  The  work  was  practically  com- 
pleted in  1845,  a  depth  of  1)  feet  being  obtained  to  a  point  just  below 
the  docks  at  Monroe.  Subsequently  the  city  of  Monroe  further 
improved  the  river  channel  by  cutting  a  canal  about  1,300  feet  long, 
100  feet  wide,  and  with  a  depth  of  from  13  to  16  feet,  across  a  bend 
of  the  river.  Subsequent  operations  consisted  in  repairing  and 
extending  the  piers,  repairing  the  canal  revetment,  and  in  keeping 
the  channel  dredged  to  the  required  depth.  The  river  and  harbor 
act  of  June  3,  1896,  appropriated  $5,000  for  dredging  the  channel. 
This  amount  was  applied  to  dredging  a  channel  150  feet  wide  and  14 
feet  deep  from  the  outer  end  of  the  piers  to  a  depth  of  14  feet  in  the 
lake,  a  distance  of  about  1,800  feet.  Again,  in  1899,  $5,000  was 
appropriated  for  dredging.  The  work  under  this  appropriation  was 
completed  in  1901  and  leit  a  channel  200  feet  wide  and  13  feet  deep, 
extending  to  deep  water  in  the  lake. 

The  total  amount  expended  on  this  work  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  is  $254,805.35,  of  which  $110,000 
was  applied  under  the  original  project.  It  is  impossible  to  separate 
the  portion  of  this  total  which  has  been  applied  to  maintenance. 
During  recent  years  practically  all  expenditures  have  been  made  for 
that  purpose. 

The  channel,  beginning  at  the  outer  end,  consists  of  the  United 
States  canal,  4,000  feet  long,  with  an  available  depth  of  about  14  feet. 
Three  thousand  feet  farther  up  the  river  the  Monroe  city  ship  canal 
begins.  This  has  a  length  of  1,600  feet  and  a  depth  of  12  to  16  feet. 
From  the  upper  end  of  this  canal  to  the  city  wharves  is  2,600  feet, 
with  a  depth  of  10  to  12  feet.  The  stream  is  navigable  from  the  lake 
to  the  docks  at  Monroe  only,  a  distance  of  2  miles. 

This  harbor  can  not  accommodate  the  larger  class  of  vessels  used 
upon  the  lakes,  and  its  commerce  is  not  large,  amounting  in  the  year 
1906  to  11,388  tons,  valued  at  $17,000.  Of  this  amount  10,280  tons 
was  sand,  the  major  portion  of  the  balance  consisting  of  coal  and  fish. 
The  harbor  is  mainly  used  by  excursion  boats  bringing  passengers 
during  the  summer  months. 

The  nature  of  the  commerce  is  such  as  to  limit  the  effect  of  the 
improvement  upon  freight  rates,  largely  because  the  smaller  class  of 
vessels  can  not  carry  freight  with  the  same  degree  of  economy  as 
those  of  a  larger  size.  It  would  seem,  however,  that  the  harbor  is 
adapted  to  local  needs. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1880,  pages  2083 
to  2091,  gives  a  detailed  history  of  the  operations  up  to  that  time. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1866,  page  29;  1868,  page  145; 
1872,  pages  237-239 ;  1889,  page  2338 ;  1893,  page  3048 ;  1898,  page 
2689,  and  1900,  page  4020. 


680  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  V.  S.  ABHT. 

July  1,  19CHJ,  balance  unoxpondecl $2,859l92 

Amount  allotted  from  appropriation  by  river  and  lmrlH)r  act  approved 
March  2,  1907 4,00a00 

June  .'W),  19()7.  amount  exi)endwl  durinj;:  fiscal  year,  for  maintenance  of 

improvement--. 650.  00 

July  1,  10()7,  balance  unexpended 6,200.82 

CONSOiaOATEl). 

July  1,  10CH>,  balance  unexi)ende<l $15,466.91 

Anumnt  appropriattnl  by  river  and  liarbor  act  approved  March  2, 

lfK)7 i2,ooaoo 

27. 46a  91 
June  30,  10()7,  amount  exi)ende<l  during  fiscal  year,  for  maintenance 
of  improvement 5,467.85 

July  1,  1007,  balance  unexi)ende<l 21,009.56 

Jniy  1,  11K)7,  outstanding  lial)ilities__    175.00 

July  1.  10<)7,  l)alamv  available 21,824.66 

July  1.  lfX)7.  am<mnt  covered  I>y  uncompletetl  contracts 7,560.00 

(See  Appendix  ()  O  0.) 

/.  lilarh'  R'trcr  at  Port  Tlnron^  Mich. — In  1888,  when  the  original 
survey  was  made,  the  lower  reach  of  the  Black  River,  from  its  mouth 
to  the  (irand  Trunk  Railroad  bridge,  1^  miles  in  length,  varied  in 
width  from  120  to  150  feet  and  had  a  depth  of  from  10  to  14  feet, 
ex(!ept  at  a  few  points,  where  it  was  obstructed  by  bars  having  only 
Si  feet  of  water  over  them.  The  improvement  of  this  stream  was 
inaugurated  by  the  river  and  harbor  act  of  September  19, 1890,  under 
a  project  which  contemplated  dredging  to  a  navigable  depth  of  16 
feet  fi'om  the  mouth  to  the  Grand  Trunk  Railroad  bridge,  with 
widths  varying  from  75  feet  to  100  feet,  according  to  locality,  at  an 
estimated  cost  of  $75,000.  Operations  were  begun  in  1891  and  con- 
tinued until  the  summer  of  18J)3,  the  act  of  July  13,  1892,  directing 
that  the  impiovement  l)e  extended  1,800  feet  farther  upstream  to 
Washington  avenue.  The  total  length  of  dredged  channel  was  9,700 
feet  and  the  total  exi)enditure  to  June  30,  1894,  was  $34,698.65,  com- 
pleting the  project.     Additional  work  required  is  for  maintenance. 

Work  of  redredging  the  channel  was  done  l)etween  May  and  Sep- 
teml)er,  1807,  again  in  July  and  August,  1900,  and  in  September,  1908, 
a  cut  25  fe(»t  in  width  was  dredgeti  through  a  shoal  spot  in  the  river 
3d)ove  the  (irand  Trunk  Railroad  bridge. 

Experience  and  obstMvation  show  that  the  narrow  dredged  channels 
above  the  Grand  Trunk  Railroad  bridge  have  no  degree  of  perma- 
nence, although  tlie  canal  to  Ik»  cut  by  the  city  of  Port  Huron  from 
I^ake  Huron  to  Black  River,  in  the  upper  part  of  the  town,  for  the 
purpose  of  thishing  the  stream  should,  it  it  has  any  effect  at  all,  retard 
the  deterioration  somewhat. 

The  river  has  shoaled  sinct*  the  last  dredging  was  done,  and  the 
work  of  removing  the  shoals  existing  in  the  river  will  be  bf^n  soon 
after  the  close  or  the  fiscal  vear. 
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The  amount  expended  on  the  work  of  existing  project  to  June  30, 
1907,  is  $46,984.40,  of  which  $12,286.40  has  been  applied  to  main- 
tenance of  improvement. 

As  a  result  of  the  work  done  at  this  river  a  channel  has  been  secared 
16  feet  in  depth,  with  widths  vairing  from  75  feet  to  160  feet,  accord- 
ing to  locahty,  and  extending  from  the  mouth  to  the  Washington 
Avenue  Bridge,  a  total  length  of  9,700  feet.  A  16-foot  deptn  is 
available  from  the  bar  at  the  mouth  to  the  Grand  Trunk  Railroad 
bridge.  Between  the  latter  point  and  Washington  avenue  shoaling 
is  constant,  and  to  maintain  a  depth  of  16  feet  raquires  annual  dredg- 
ing, which  in  recent  years  has  l>een  done  by  the  Michigan  Fiber  Com- 
pany, Such  dredging  rendei-s  available  the  IC-foot  channel  through- 
out the  extent  of  the  improvement.  The  period  of  such  availability 
is  rendered  short  by  the  .shoaling  above  referred  to. 

There  was  received  during  the  year  1906,  135,695  tons  of  freight, 
valued,  approximately,  at  $400,000.  This  consisted  mainly  of  brick, 
coal,  gravel,  lumber,  and  pulp  wood. 

The  effect  of  the  improvement  has  been  to  reduce  freight  rates  upon 
approximately  the  number  of  tons  received.  It  is  douotful  whether 
this  improvement  has  any  indirect  effect  upon  freight  rates. 

More  extended  information  will  be  found  in  the  following  Reports 
of  the  Chief  of  Engineers:  1893,  pages  2938-2939;  1894.  pages  22.51- 
2252;  1898.2586-2587. 

Heport  of  examination  and  survey  Is  given  in  the  Report  of  the 
Chief  of  Engineers  for  1889,  page  2292;  reports  of  minor  surveys, 
page  2993  of  report  for  1899,  and  page  3988  of  report  for  1900. 
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(See  Appendix  0  0  r.) 

8.  Pine  River  (St.  Clair  Coutity) ,  JVichigan.— Before  improvement 
this  stream  had,  in  spite  of  its  extreme  crookedness,  a  quite  uniform 
depth  of  from  8  to  15  feet  for  a  distance  of  5  miles  from  the  mouth, 
with  the  exception  of  a  few  sand  bars  of  insignificant  extent. 

The  original  project  of  July  19,  1875,  provided  for  the  expenditure 
of  the  $5,000  appropriated  in  1875.     The  work  was  done  in  I87;>-76, 
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and  resulted  in  securing  a  clear  channel  of  1*2  feet  in  depth  from  the 
mouth  to  a  point  4,000  feet  upstream. 

The  present  project.  a(loj)ted  by  act  of  June  3,  189G,  provides  for 
a  channel  100  feet  wide  and  14  feet  deep  for  a  distance  of  2,500  feet 
from  the  mouth,  thence  75  feet  wide  and  12  feet  deep  to  Belknap^s 
brickyard,  a  total  distance  of  5,800  feet.  The  estimated  cost  was 
$10,5()0.  This  project  was  completed  under  two  contracts,  one  in 
1800  and  the  other  in  1895),  at  a  total  cost  of  $8,046.89,  including  all 
contingencies  to  June  80,  1900. 

No  work  was  in  jirogress  during-  the  past  year. 

The  amount  expended  on  this  project  to  June  30,  1907,  is  $9,677.86, 
of  which  amount  $1,080.97  has  been  applied  to  maintenance. 

The  available  balance  will  be  applied  to  such  maintenance  as  may 
be  necessary,  and  as  the  pn^sent  channel  is  more  than  adequate  for 
existing  commerce  no  aiklitional  appropriation  is  needed. 

The  available  depths  in  the  dredged  channel  are  14  feet  to  the  ship> 
yard  and  18  feet  to  Belknap's. 

It  has  l^een  impossible  to  obtain  from  local  sources  information  as 
to  the  effect  of  the  improvement  on  freight  rates,  but  it  is  believed 
to  have  resulted  in  a  reduction  of  80  to  50  cents  per  ton  on  freight 
actually  transported,     llailroad  rates  have  not  been  affected. 

During  the  year  190()  18.495  tons  of  freight  were  received  and 
shipped,  valued  approximately  at  $81,489.  It  consisted  almost 
(»ntirely  of  brick  and  coal. 

More  extended  information  is  given  in  the  following  Reports  of 
the  Chief  of  Engineers :  1 897,  pages  80*24-8025 ;  1900,  pages  3989-3990. 

Reports  of  examinations  and  surveys  are  given  in  the  Annual 
Reports  of  the  Chief  of  P'.ngineers  as  follows:  1878,  page  306;  1875, 
page  280;  1885,  page  2188;  1S89,  page  2282;  1898,  page  2954;  and 
1895,  page  2745. 
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(See  Api)eiulix  ()  O  8.) 

,0,  HfUc  Kin  )\  Michiffdh, — This  is  a  small  stream,  125  to  150  feet 
wide,  having  an  avaihiblo  depth  of  <>  feet  Ixjfore  improvement.  The 
original  project,  adopted  in  1880,  contemplated  the  fonnation  of  an 
ice  harbor  of  refuge  hv  dredging  a  channel  50  fin^t  wide,  18  feet  deep 
to  the  first  bridge,  and  12  feet  det^p  from  th(»re  to  the  second  bridge, 
at  an  estimated  cost  of  $14,4r»r).  This  work  was  completed  between 
18S1  and  1885,  at  a  cost  of  $14,000. 
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The  present  project,  adopted  by  act  of  June  3,  1896,  provides  for 
a  channel  75  feet  wide,  15  feet  deep  to  the  Bridge  Street  Bridge,  and 
14  feet  thence  to  the  Broadway  Bridge,  a  total  distance  of  6,400  feet. 
The  estimated  cost  was  $21,340.  This  work  was  accomplislied  from 
1890  to  1899,  at  a  cost  of  $10,300.88. 

No  work  was  in  progress  during  the  past  fiscal  year. 

The  whole  amount  expended  on  the  existing  project  to  June  SO, 
1!>07,  is  $11,158.16,  of  which  $857.28  has  been  applied  to  maintenance 
of  improvement. 

The  available  balance  will  be  applied  to  such  maintenance  as  may 
be  necessary  during  the  ensuing  year. 

Since  completion  in  1899  the  dredged  channel  has  deteriorated, 
and  the  available  depths  at  present  are  believed  to  be  14  and  13  feet, 
respectively,  in  the  two  sections  of  the  channel.  The  river  is  navi- 
gable by  boats  drawing  not  over  5  feet  to  the  north  boundary  of 
Marine  City. 

During  1906  14,232  tons  of  freight  were  received  and  shipped,  val- 
ued approximately  at  $59,717.  This  consisted  mainly  of  coal,  gravel, 
and  lumber. 

The  improvement  is  known  to  have  had  a  beneficial  effect  upon 
freight  rates  for  coal  and  lumber  products.  In  the  ease  of  coal  (he 
saving  is  stated  to  be  by  one  :iiilliority  not  less  than  15  cents  per  ton. 
The  total  amount  of  saving  in  ;itiy  one  year  as  a  result  of  the  improve- 
ment can  not  be  ascertained  fmni  local  sources. 

More  extended  information  is  given  in  the  Reports  of  the  Chief  of 
Engineers  for  the  following  years:  1885,  pages  2157-2159;  1897, 
pages  3025-3026. 

Reports  of  examinations  and  surveys  are  given  in  the  Annual 
Reports  of  the  Chief  of  Engineers  as  follows :  1880.  page  2059 ;  1898, 
page  2956;  1895,  page  2746;  and  1899.  page  2996. 
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10.  Clinton  Rirer,  .V irhigan.—Thi^  stream  empties  into  Anchor  Bay, 
in  the  northwesterly  part  of  trfke  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
5  or  6  f(H'l  ct'\M  U-  carried,  and  a  broad  flat  at  the 
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On  July  23,  1870j  a  project  was  submitted  for  the  expenditure  of 
the  $5,000  appropriated  July  11,  1870.  This  sum  was  applied  to 
dredging  a  channel  00  feet  wide,  9  feet  deep,  and  2,700  feet  lonff 
outward  from  the  mouth.  This  imi)rovement  gradually  deteriorated 
and  by  1880  was  obliterated,  as  shown  by  a  survey  then  made,  pur- 
suant to  the  act  of  March  3,  1879. 

In  1880  a  project  for  the  general  improvement  of  the  river  was 
proposed,  to  cover  the  entire  river  from  the  mouth  to  Mount  Clemens, 
8  miles  upstream.  This  project  called  for  an  8-foot  channel,  a  pile 
dike  extending  across  the  flat  at  the  mouth  to  the  10-foot  curve  in 
the  bay,  for  revetments  as  needed  above,  and  for  closing  the  main 
channel  and  making  a  straight  cut  through  Shoemakers  bend.  The 
estimated  cost  was  $25,000,  revised  and  amended  in  1888  and  1889  to 
$34,504.  The  project  was  completed  in  1893  with  the  expenditure 
of  $34,540.20. 

The  work  wliich  has  been  in  progress  during  the  past  fiscal  year 
has  consisted  in  removing  the  shoals  which  had  formed  in  the  river 
in  order  to  restore  a  navigable  depth  of  8  feet,  and  was  done  under  a 
contract  with  the  Toledo  Dredge  and  Dock  Company,  of  Toledo, 
Ohio.    The  work  is  still  in  nrogi^ess  at  the  close  of  the  £^al  year. 

Up  to  August  5,  1880,  all  exi>enditures  were  made  upon  previous 
projects  and  amounted  to  $25,500.  Since  that  date  the  expenditures 
have  lH»en  under  the  existing  project.  The  total  amount  expended  on 
the  work  of  present  project  to  June  30,  1907,  is  $47,811.69,  of  which 
$13,2()5.43  has  been  applied  to  maintenance. 

Tlie  available  balance  will  l)e  applied  to  such  maintenance  as  may 
be  necessary  and  to  repairing  i)ile  dike  at  the  mouth  of  the  river. 

As  a  result  of  the  work  done  on  this  river  a  channel  8  feet  in  depth 
has  been  secured  from  the  mouth  to  the  city  of  Mount  Clemens,  a  pile 
dike  has  In^en  built  along  the  north  side  of  the  outer  channel,  and 
revetments  have  Ihhmi  built  where  needed  in  the  river  above.  The 
present  available  depth  throughout  does  not  exceed  7  feet.  The  river 
IS  navigable  for  small  boats  a  considerable  distance  above  Mount 
Clemens. 

Thei-e  were  n»c(Mved  and  shipped  during  the  year  1006,  25,900  tons 
of  freight,  consisting  mainly  of  coal,  logs,  luml^er,  and  sand.  This 
is  valued,  approximately,  at  $77,000. 

More  extcMided  infonnation  is  given  in  the  following  Reports  of 
the   Chief  of   Engineers:    18<)3,  pagt^s  2042-2044,  and   1804, 
2254-2255. 
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July  1,  1906,  balance  unexpended $4, 993. 31 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.    2, 500. 00 

7, 493. 31 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 241.00 

July  1,  1907,  balance  unexpended _• 7.252.31 

July  1,  1907,  t)ut8tanding  liabilities 2,500.00 

July  1,  1907,  balance  available .* 4,752.31 

July  1,  1907,  amount  covered  by  uncompleted  ctmtracts 3,000.00 

(See  Appendix  0  0  10.) 

11,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — A  lighter  sunk  by  ice  at  the  mouth  of  Clinton  River, 
Michigan,  during  the  spring  freshet  of  1907  was  completely  removed 
during  April  under  oral  agreement  at  a  total  cost  of  $105.13. 

IMPROVEMENT  OF  WATERS  CONNECTING  THE  GREAT  LAKES. 

This  district  was  in  the  charge  of  Col.  Chas.  E.  L.  B.  Davis,  Corps 
of  Engineers.  Division  engineer,  Col.  G.  J.  Lydecker,  Corps  of 
Engineers. 

1,  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
cago^ Duluth^  and  Buffalo, — Before  the  Government  commenced  the 
improvement  of  this  water  route  navigation  through  the  natural 
channels  of  the  rivers  by  boats  drawing  about  8  feet  of  water  was  dif- 
ficult and  dangerous.  Twelve  feet  draft  was  available  through  St. 
Marys  River  alter  dredging  the  middle  channel  through  Lake  George 
in  1858.  The  freight  was  largely  carried  by  sailing  vessels,  and  these 
and  the  few  steamboats  were  limited  in  size  to  less  than  the  dimen- 
sions of  the  State  locks  at  the  Sault,  which  were  350  feet  long  and  70 
feet  wide,  with  about  12  feet  depth  of  water  on  the  sills.  Improve- 
ments were  resumed  by  the  Government  in  1870,  and  the  total  com- 
merce passing  the  canal  that  year  was  less  than  540,000  tons.  The 
completion  of  the  Weitzel  lock  in  1881  and  the  simultaneous  deepen- 
ing of  the  Lake  George  channel  permitted  an  increased  draft  to  16 
feet  at  mean  stage  of  water. 

Prior  to  1892  the  improvement  of  this  waterway  was  limited  to 
individual  places  and  local  work,  explained  elsewhere  under  the  heads 
of  St.  Marys  River,  Hay  Lake,  St.  Clair  Flats  Canal,  and  Detroit 
River. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
July  13,  1892,  the  object  being  to  provide  a  navigable  depth  of  20 
feet  by  excavating  channels  to  a  minimum  width  oi  300  feet  through 
the  shoal  places  in  the  specified  waters,  at  an  estimated  cost  of 
$3,340,000,  the  scope  of  improvement  being  limited  to  shoals  not 
specially  provided  for  by  the  then  existing  appropriations. 

Under  approval  of  the  War  Department,  dated  October  20,  1892, 
operations  were  commenced  in  the  spring  of  1893,  and  by  1897  chan- 
nels of  the  prescribed  depth  of  20  feet,  with  widths  or  300  feet  or 
more,  had  been  excavated  through  all  the  shoal  areas  originally  speci- 
fied in  the  project.  Since  1898  the  work  has  consisted  m  increasing 
tlie  width  and  depth  of  channels  at  angles,  exposed  places,  and  other 
critical  points  and  in  removing  many  isolated  shoals  oi  compara- 
tively small  area  that  have  been  found  to  interfere  with  tJie  safe  navi- 
gation of  the  channel  by  the  larger  boate  now  in  commission. 
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The  project  contemplated  a  depth  of  20  feet  below  the  mean  water 
surfaces  as  determined  by  gau^e  readings  up  to  the  time  of  the 
project,  viz,  601.5  for  Lake  Superior,  584.2  for  St.  Marys  River  at  foot 
of  Sault  locks,  581.1  for  Lake  Huron,  575.5  for  Lake  St,  Clair,  and 
572.6  for  Lake  Erie,  rofereiiced  in  feet  above  mean  tide,  New  York. 
The  daily  variations  in  the  water  surface,  usually  very  small  in  calm 
weather,  may  reach  2  feet  in  variable  weather,  or  even  6  to  8  feet  in 
severe  storms  on  Tjakes  Superior  and  Erie.  The  changes  in  the 
montlilv  mean  elevations  of  water  sm*face  mav  amount  to  irom  i  foot 
to  2  feet  in  a  single  year,  or  as  much  as  4  feet  in  forty  years,  such 
changes  being  due  to  variations  in  annual  precipitation,  evaporation, 
and  other  causes.  Since  1802  the  prevailing  water  levels  of  Lakes 
Huron,  St.  Clair,  and  Erie  have  been  almost  continuously  below  the 
alM)ve-named  elevations,  and  in  consequence  the  actual  draft  available 
has  been  17  to  10  feet.  References  for  extended  information  are  given 
in  Annual  Report  of  Chief  of  Enj^ineers  for  1004,  page  582. 

The  total  expenditure  on  the  improvement  to  June  30,  1907,  was 
$3,328,(502.80. 

The  present  commerce  is  al>out  ninety-six  times  that  of  1870,  thirty- 
nine  times  that  of  1880,  six  times  that  of  1800,  and  more  than  double 
that  of  1000.  Operations  during  the  fiscal  year  ending  June  30, 
1007,  were  as  follows: 

In  St.  Marys  River  the  channel  through  Round  Island  shoal  1  was 
widened  al)out  200  feet  and  through  shoal  2  about  175  feet,  and  depth 
was  made  to  23  feet  l)elow  ()01.r).  The  work  on  shoal  1  is  completed, 
and  the  improved  channel  is  now  1,000  feet  wide;  about  one  month's 
work  of  diver  with  derrick  boat,  under  contract  now  in  force,  remov- 
ing ridges  left  bv  dredges,  will  complete  the  work  on  shoal  2  and 
provide  a  channel  075  feet  wide,  with  a  clear  depth  of  23  feet  below 
001.5. 

The  channel  through  Vidal  shoals  was  d(H»pened  to  22  feet  below 
()01.5  for  a  portion  of  the  j)roposed  width;  from  eighty  to  one  hun- 
dred days'  work  of  diver  with  derrick  lx)at  will  lye  required  to  com- 
plete this  improvement,  which  will  provide  a  channel  approach  to 
the  canal  abov(»  the  locks  with  a  least  width  of  1,000  feet  and  a  depth 
of  22  fi»et  for  a  distance  of  4i  miles. 

The  unexpended  balance  of  previous  appropriations  will  suffice  for 
all  work  required  to  complete  the  improvements  contemplated  by  the 
prescMit  approved  project,  providing  $11,307.20  for  completion  of  the 
widening  of  the  channel  through  Round  Island  shoal  2  and  for  deep- 
ening Vidal  shoals  from  21  to  22  feet  and  contingencies. 

Sf,  Clair  Rtrer. — Regulations  governing  the  use  of  channels  at 
Stag  Island  were  pronnilgated  by  the  Secretary  of  War  under  date 
of  January  8,  1007,  and  concurred  in  by  the  Canadian  ^vemment, 
and  watchmen  were  stationed  at  this  point  to  report  all  violations. 

The  amount  of  freight  carried  through  the  St.  Marys  River  section 
of  the  channel  during  the  navigation  season  of  1000  was  51.751,060 
tons,  valued  at  $5:i7,4r)3,45-l,  exclusive  of  local  traffic  of  about 
1,500,000  tons.  Statistics  of  traffic  through  the  Detroit  River  indi* 
cate  that  03,808,571  tons  of  freight,  valued  at  $002,971, 053,  passed 
during  the  season. 

It  is  lielieved  that  to  attribute  to  the  improvement  in  channels  the 
difference  in  freight  rates  of  1000  (1.18  mills  \wv  mile-ton)  and  190B 
(0.84  mills  ix»r  mile-ton)  would  not  exaggerate  the  effect  of  sodi 
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improvements,  especially  in  view  of  the  great  increase  in  size  and 
tonnage  of  lake  vessels,  due  to  the  greater  permissible  draft,  the  car- 
rying capacity  of  freight  steamers  having  increased  from  about  8,000 
tons  in  1900  to  13,000  tons  in  1907. 

July  1,  1006.  balance  unexi)ended $80,496.40 

June  30,  1007,  amount  expended  during  fiscal  year,  for  works  of  im- 

lu-ovement  69,099.20 

July  1,  11K)7,  balance  unexi)ended 11,397.20 

July  1,  1007,  outstanding  liabilities 4,662.91 

July  1,  1907,  balance  available 6,734.29 

July  1,  1007,  amount  covered  by  uncompleted  contracts 2,380.91 

(See  Appendix  P  P  1.) 

2,  St,  Marys  River  at  the  falU^  Michigan, — Commercial  navigation 
of  the  falls,  or  rapids,  of  this  river  at  Sault  Ste.  Marie  was  impracti- 
cable until  1855,  when  the  State  of  Michigan  constructed  a  canal 
which  provided  a  navigable  channel  for  vessels  whose  draft  was  11.5 
feet  at  mean  stage  of  water,  at  a  cost  of  about  $1,000,000,  the  proceeds 
of  750,000  acres  of  land  granted  by  the  United  States  Congress. 
This  improvement  was  completed  in  1855,  the  double-lift  lock  having 
tandem  chambers  350  feet  long  and  70  feet  wide,  with  gate  openings 
of  70  feet  arranged  for  9  feet  average  lift  at  each  lock,  and  the  canal 
being  about  5,700  feet  long,  with  an  available  width  of  64  feet  and  a 
top  width  of  100  feet.  The  commerce  in  1870  was  about  540,000  tons 
per  year. 

In  1870  the  United  States  entered  upon  a  project  for  increasing  the 
canal  to  at  least  100  feet  width,  replacing  the  stone  slope  walls  with 
timber  revetment  piers,  building  a  new  lock,  and  providing  for  16  feet 
draft.  The  new  lock  (now  known  as  the  Weitzel  lock)  was  opened  to 
traffic  in  1881,  its  single  chamber  being  515  feet  long  and  80  feet  wide, 
narrowed  at  gate  openings  to  60  fe^t  and  arranged  for  18  feet  average 
lift.  The  cost  of  the  work  from  1856  to  1885,  inclusive,  was 
$2,875,602,  including  $10,000  diverted  from  the  1864  Great  Lakes 
appropriation.  A  rapidly  increasing  commerce  developed  as  a  result 
of  these  improvements. 

The  project  jiresented  in  reports  dated  October  18  and  December 
22,  1886,  provided  for  building,  on  the  site  of  the  old  State  locks,  a 
new  lock  with  a  single  lift  of  16  to  21  feet,  the  chamber  being  800  feet 
long  by  100  feet  wicle,  with  21  feet  of  water  at  mean  stage  on  the  miter 
sills;  also  for  deepening  the  canal  and  its  approaches,  all  at  an  esti- 
mated cost  of  $4,738,865.  By  authority  of  river  and  harbor  act  of 
August  5, 1886,  work  under  this  project  was  begun  under  War  Depart- 
ment approval  dated  October  28,  1886,  and  the  essential  features  of 
the  project  were  so  far  completed  in  1896  as  to  permit  the  new  lock  to 
be  opened  to  navigation  August  3  of  that  year.  This  lock  has  since 
been  known  as  the  Poe  lock.  Later  work  has  consisted  in  completing 
the  deepening  of  the  canal  and  its  approaches,  rebuilding  and  extend- 
ing canal  piers,  grading  and  improving  canal  grounds,  etc. 

The  river  and  harbor  act  of  June  13, 1902,  authorized  the  following 
diversions  from  existing  funds,  namely,  $20,000  for  special  improve- 
ment at  Sailors  Encampment,  $20,000  for  salaries  and  expenses  of  the 
International  Waterways  Commis  i,  and  5,000  estimated  as  the 
amount  required  to  compl    e  •  a  :      n^^  at  St.  Clair  Flats 

Canal,  for  which  i     :  \  :      t.    The  act  also  pro- 
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vided  for  extending  the  work  at  the  falls  so  as  to  include  widening 
and  further  improvement  of  the  canal  above  the  locks  in  accordance 
with  the  project  submitted  in  House  Document  No.  128,  Fifty-sixth 
Congress,  second  session,  but  made  no  additional  oppropriation 
therefor. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expend- 
iture under  continuing  contract  of  $1,020,000  for  widening  canal  as 
proposed  in  project  submitted  in  House  Document  No.  215,  Fifty- 
eighth  Congress,  third  session.  Of  this  $1,020,000  there  remains  to 
be  appropriated  $250,000,  and  this  amount  can  be  profitably  expended 
during  the  fiscal  year  ending  June  30,  1909,  to  be  applied  to  rock  and 
earth  excavation,  concrete  revetment  walls,  timber  piers,  filling,  mov- 
able dams,  including  head  gates,  and  to  superintendence  and  con- 
tingencies, all  in  accordance  with  project  above  mentioned. 

The  river  and  harbor  act  of  March  2,  1907,  adopted  a  project  for 
the  construction  of  a  new  lock,  with  a  separate  canal,  in  accordance 
with  ^'  plan  3  "  set  forth  in  House  Document  No.  333,  Fiftv-nindi 
Congress,  second  session,  at  an  estimated  cost  of  $6,200,000,  ol  which 
$1,200,000  has  been  appropriated  and  the  balance  authorized  to  be 
expended  under  continuing  contract. 

Commerce  is  now  about  ninety-six  times  that  of  1870,  thirty-nine 
times  that  of  1880,  six  times  that  of  1890,  and  more  than  twice  that 
of  1900.     (For  details  see  p.  690.) 

The  water  surface,  usually  changing  slowly,  may  have  an  extreme 
range  of  6  feet  in  a  few  hours,  and  tne  monthly  mean  elevation  of 
water  surface  may  change  as  nuich  as  2  feet  in  one  year  or  4  feet 
durini^  forty  years. 

During  the  fiscal  year  bids  were  received  for  widening  the  canal 
above  the  locks  to  i)rovide  a  new  channel  108  feet  wide,  but  as  the 
title  to  the  lands  deeded  to  the  United  States  for  this  purpose  was 
not  considered  adequate,  no  contract  was  entered  into  for  tne  work. 
As  the  river  and  harbor  act  of  March  2,  1907,  provided  for  the 
acquisition  and  immediate  occupancy  of  the  land  needed  for  this 
improvement,  new  specifications  were  prepared,  and  a  portion  of  the 
land  needed  has  l)een  acquired. 

Plans  for  a  movable  dam,  to  s^^rve  l>oth  the  present  and  the  widened 
canal,  have  been  prepared,  and  a  portion  of  the  substructure  has  been 
built,  $17,975.93  havmg  been  expended  on  this  item. 

The  purchase  of  lands  included  three  lots,  containing  a  total  of 
about  0.43  acre,  located  north  of  Water  street,  at  a  cost  of  $36,200, 
and  a  tract  on  north  side  of  canal,  containing  6.52  acres,  at  a  cost  of 
$1.  Also  that  part  of  River  street  located  north  of  Water  street, 
deeded  by  the  city  of  Sault  Ste.  Marie  to  the  United  States  for 
the  nominal  consideration  of  $1. 

The  work  on  the  project  for  a  new  canal  and  lock  has  been  confined 
to  surveys  and  studies  for  lock  construction. 

The  works  of  the  Michigan  Lake  Superior  Power  Company  and  the 
Chandler-Dunbar  Water  Power  Company  were  inspectea,  and  opera- 
t  ions  under  their  i)ennits  were  supervised,  as  set  forth  in  special  reports. 

The  total  expenditures  to  June  30,  1907,  under  present  project  an 
$4,597,(U2.48,  of  which  amount  $20,000  was  applied  to  Sailors  En- 
campment, $1,704.22  to  expenses  of  International  Waterways  Com- 
mission,  and  $86,491.28  to  the  St.  Clair  Flats  Canal,  leaving  an 
unexpended  balance  of  $2,117,926.79.    Tlie  balance  pf  th^  fmfiOO 
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diversion  ($18^95.78)  for  International  Waterways  Commission  was 
transferred  to  the  Commission. 

The  commerce  passing  the  falls  during  the  navigation  season  of 
1906,  a  period  of  eight  months  and  nine  days,  amoimted  to  51,751,080 
tons  of  freight,  valued  at  $537,463,454.  The  number  of  passengers 
reported  during  the  same  period  was  63,033. 

More  detailed  information  may  be  found  in  Annual  Report  of  the 
Chief  of  Engineers  for  1886,  pages  1792  to  1808. 

CANAL  WIDENING,  ETC. 

July  1,  1906,  balance  unexpended $831,654.57 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907.      250, 000. 00 


1, 081,  654. 57 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvement o  103,  727.  78 


July  1,  1907,  balance  unexpended 917,926.79 

July  1,  1907,  outstanding  liabilities 2,645.88 


July  1,  1907,  balance  available 915,280.91 

Amount  (e8tlmate<l)  required  for  completion  of  existing  project—      250,000.00 


.Vmount  that  can  be  profitably  exjjended  in  fiscal  year  ending  June 
',M\  1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

NEW    I/XTK    AND   CANAL. 

Amount  appropriated  l)y  river  and  harbor  act  approved  March  2, 

19<)7 $1,200,000.00 

July  1,  19<>7,  balance  unexi)ended 1,200,000.00 

Amount  (estimated)  reciuireil  for  completion  of  existing  project.     5,000,000.00 

CONSOLIDATED. 

July  1,  V.mi  balance  unexpended $831,654.57 

Amount  appropriated  by  river  and  harbor  act  approved  March  2. 

irwjT 1,200,000.00 

Amcmut  appropriated  by  sundry  civil  act  approved  March  4,  1907.  250,000.00 


2, 281,  654.  57 
June  JiO,  1907,  amount  expended  during  fiscral  year,  for  works  of 
improvement : «  163,  727.  78 


July  1,  11HJ7,  l)alance  unexpended..    2.117,926,79 

July  1,  1907,  outstanding  liabilities 2,645.88 


July  I.  11K>7.  balance  available 2,115,280.91 


Amount  (estimated)   requlrtHl  for  completion  of  existing  project: 

C'anal  widening,  etc $250,000.00 

New  lock  and  canal 5,000.000.00 

5,  250, 000.  00 


Amount  that  can  bo  profitably  exi)ended  in  fiscal  year  ending  June 
."^O,  1909,  for  works  of  improvement  (widening  canal),  in  addi-  . 
tlon  to  the  balance  unexpended  July  1,  1907 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.   1897. 

(See  Appendix  P  P  2.) 

« Includes  $80,491.28  exijended  for  improving  St  Clair  Flats  Canal,  Michigan, 
and  $4.17  paid  by  Treasury  Department,  account  of  Duluth,  South  Shore  and 
Atlantic   Railway  Company. 

ENG  1907 i4 
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3.  Operating  and  care  of  St.  Marys  Falls  Canal^  Michigan. — ^This 
service  is  provided  for  by  the  permanent  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation  under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  July  5,  1884. 

The  former  conditions  and  results  of  improvement  are  the  same  as 
above  stated  for  St.  Marys  River  at  the  falls. 

During  the  fiscal  year  ending  June  30,  1907,  the  United  States  canal- 
was  open  to  navigation  two  hundred  and  thirty-nine  days,  the  closed 
season  being  from  December  18,  1906,  to  April  22,  1907,  inclusive.  A 
total  of  15,653  vessels,  aggregating  33,716,538  registered  tons,  and 
carrying  45,013,198  tons  of  freight  and  29,248  passengers,  passed 
through  the  locks  in  9,925  lockages.  The  Canadian  canal  at  Sault 
Ste.  Marie,  Ontario,  open  two  hundred  and  forty-five  days,  made 
4,183  lockages  and  passed  5,788  vessels,  with  an  aggregate  registered 
tonnage  of  8,563,889,  and  carrying  9,648,421  tons  of  frei^t  and 
31,618  passengers.  The  combined  traffic  through  the  two  canals 
amounted  to  54,661,619  tons  of  freight  and  60,866  passengers. 

The  principal  items  of  freight  during  the  past  fiscal  year  through 
both  canals  were:  Iron  ore,  36,830,506  tons;  coal,  10,177,945  tons; 
flour,  6,626,667  barrels;  wheat,  92,933,768  bushels;  other  grain, 
50,464,395  bushels;  lumber,  845,456  M  feet  B.  M.,  and  general  mer- 
chandises 1,059,547  tons. 

Other  statistics  in  relation  to  this  traffic  and  commerce  for  the 
calendar  season  of  1906  are  summarized  in  the  following  statements: 

Summary  of  St.  Marys  River  commerce,  via  American  and  Canadian  canals, 
duriny  the  calendar  season  of  1906.  viz,  from  April  13  to  December  22,  1906,  a 
period  of  two  hundred  and  fifty-four  days. 

Total  freight  carried,  tons 51,731,080 

Total  net  registereil  tons 41,098,324 

Total  mile  tons 43,596,953,680 

Total  valuation  placet!  on  freight  carried $537,463,454 

Total  amount  paid  for  freight  transportation $36,666,889 

Total  number  of  registered  vessels  using  canals 879 

Total    number    of    passages    by    unregistered    crafts    carrying 

freight 810 

Total  valuation  placed  on  registered  vessels $94,532,500 

Total  number  of  passengers  transixn-teil 63,033 

Average  distance  freight  was  carried,  miles 842.4 

Average  cost  per  ton  for  freight  transi)ortation $0.71 

Average  cost  per  mile  per  ton,  mills .84 

Average  value  i)er  ton  of  freight  carried $10i89 

Time  American  canal  was  oiH»rated,  days 2tt 

Time  Canadian  canal  was  oi)erated,  days 258 

Freight  carrieil  by — 

Registered  vessels,  tons 51,662,262 

Unregistered  vessels,  tons 98»818 

American  vessels,  per  cent 96 

Canadian  vessels,  i)er  cent 5 

Passengers  carrieti  by — 

American  vessels,  iwr  cent 43 

Canadian  vessels,  i)er  cent 57 

Average  number  of  vessels  i)assing  i>er  day — 

Through  Poe  lock .  40 

Weitzel  Uxk 28 

Canadian  lock 22 

Poe,  Weitzel,  and  Canadian  locks g7 

The  total  expenditure  on  this  account  from  1881,  when  the  Weitzel 
lock  was  first  put  in  service,  to  June  80,  1907  (excluding  $9,151.11 
outstanding  liabilities),  amounts  to  $1,491,301.90,  of  which  $7,364.18 
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related  to  operations  during  the  past  fiscal  year.  The  growth  of 
traffic  during  the  same  period  is  shown  by  the  tabular  statement  which 
follows : 

Freight  traffic  iy  calendar  yean. 


Totifl. 

Tom. 

1881 

ii 
if 

13  liBgeO 

15,062,580 

BM 

For  effect  of  channel  improvement  on  freight  rates,  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo. 

(See  Appendix  P  P  3.) 

4-  Hay  Lake  and  Neebish  channels,  St.  Marys  River,  Michigan, — 
The  original  condition  of  this  waterway  included  rapids  and  shoals 
characteristic  of  St.  Marys  River,  and  though  passible  for  small  craft 
witii  3  to  5  feet  draft,  tlie  channel  was  not  navigable  for  commercial 
purposes  before  improvement.  The  project  for  that  part  of  tho 
river  below  the  canal  provides  for  a  channel  1,500  feet  wide  from  the 
canal  piers  to  upper  entrance  to  Hay  Lake. 

The  original  project  of  improvement  of  1882  contemplated  the 
excavation  of  channels  17  feet  deep  and  300  feet  wide  through  all 
obstructed  portions  of  the  Hay  Lake  route  by  way  of  the  Middle 
Neebish,  but  this  project  was  modified  in  188C  to  provide  a  depth 
of  20  feet  and  to  widen  at  angles  and  other  critical  places,  at  a  total 
estimated  cost  of  $2,659,115,  and  the  modified  project  was  adopted 
by  river  and  harbor  act  of  August  5,  1886.  The  work  of  improve- 
ment was  commenced  in  1883,  under  War  Department  approval  of 
October  27,  1882,  and  by  1804  work  had  so  far  progressed  that  the 
route  was  opened  to  commerce  June  7  of  that  year,  though  full  width 
and  depth  of  channel  had  not  been  obtained,  and  since  that  timo 
several  shoals  in  the  deep-water  section  of  the  lake  have  been  removed 
and  the  dredged  channels  have  been  widened  at  critical  places.  i 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
and  authorized  work  up  to  $4,000,000  more  (all  of  which  has  been 
appropriated)  for  improving  Middle  and  West  Neebish  channels  to 
provide  for  the  commencement  and  prosecution  of  the  project  outlined 
in  the  preliminary  report  of  June  4,  1900  (Annual  Report  of  the 
Chief  of  Engineers  for  1901,  p.  3200),  and  the  river  and  harbor  act 
of  March  3,  1905,  appropriated  $500,000  and  authorized  work  up  to 
$750,000  more  for  improving  Hay  Lake  and  Neebish  channels  for  con- 
tinuing this  improvement,  all  of  the  last-named  amount  now  remain- 
ing to  be  appropriated. 

The  part  of  the  project  outlined  in  the  above-named  reports  rela- 
tive to  the  river  below  the  canal  which  has  been  covered  bv  these 
two  acts  is  to  provide  a  channel  1,500  feet  wide  from  the  Sault  locks 
to  the  upper  entrance  to  Hay  Lake;  to  widen  and  deepen  the  upper 


692  BEPOBT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ABMY. 

entrance  channel  into  Hay  Lake  so  as  to  give  a  least  width  of  600  feet, 
with  clear  depth  of  21  feet  at  low  water;  to  excavate  a  new  channel 
having  least  width  of  300  feet  and  low-water  depth  of  21  feet  between 
Hay  Lake  and  Mud  Lake  by  way  of  the  West  Neebish ;  and  to  deepen 
the  Middle  Neebish  channel  to  give  depth  of  21  feet  at  low  water, 
leaving  its  width  unchanged.  The  effect  of  the  execution  of  this 
project  will  be  to  provide  a  clear  navigable  depth  of  21  feet  from 
St.  Marys  Falls  Canal  to  Lake  Huron,  tlie  least  width  being  300  feet 
where  two  channels  are  provided,  one  for  upbound  and  one  for  down- 
bound  boats,  and  600  feet  at  all  other  places. 

Under  the  head  of  Middle  and  West  Neebish  channels  the  sundry 
civil  act  of  March  3,  1903,  appropriated  $800,000,  that  of  March  3, 
1905,  $1,200,000;  that  of  June  30,  190(),  $1,000,000,  and  that  of  March 
4,  1907,  $1,000,000,  completing  the  appropriations  authorized  for  this 
project.  The  total  amount  expendecl  to  June  30,  1907,  on  the  Hay 
Lake  and  Nwbish  projects  combined  was  $0,472,623.45. 

The  lower  approach  channel  to  the  canal,  extending  2  miles  to 
Little  Rapids,  upon  completion  of  present  contracts  in  August  or 
Septemlx»r,  1907,  will  be  1,500  feet  wide  and  21  feet  deep  below  580.3. 

The  ui)per  entrance  channel  to  Hay  Lake  is  now  600  to  1,700  feet 
wide,  and,  upon  completion  of  a  small  area  below  Six-mile  Point,  will 
have  a  least  depth  ot  21  feet  at  mean  low  water  to  the  21-foot  contour 
in  Ilav  Lake.  The  lower  entrance  channel  through  the  Middle 
Neel)isli  Rapids  has  a  width  of  300  feet  for  a  distance  of  5  miles  and  a 
depth  of  20  feet  at  mean  stape  of  water. 

For  the  8  miles  through  T^ittle  Mud  Lake  and  past  Sailors  Encamp- 
ment into  Mud  Lake  the  channel  is  300  feet  wide  for  2^  miles,  and 
upward  of  600  feet  for  remainder  of  distaiure,  and  all  was  dredged 
to  a  depth  of  21  feet  at  mean  stage  of  water.  This  channel  is  pro- 
vided with  range  lights  and  gas  buoys  as  aids  to  night  navigation, 
and  as  it  is  now  5  feet  deeper  and  11  miles  shorter  than  the  ola  chan- 
nel by  the  way  of  Lake  (leorge,  the  latter  route  has  IxH^n  practically 
abandoned  except  for  rafts.  The  artificially  improved  channel  way 
in  St.  Marys  River  Ix^tweeii  Lakes  Superior  and  Huron  by  the  Middle 
Neebish  route  is  22i  miles  long. 

The  conunerci*  during  the  siMison  of  It^Of)  amounted  to  51,751,080 
freight  tons. 

The  AV(»st  Neebish  route  is  closed  to  navigation,  and  that  channel 
will  not  be  opened  till  completion  of  the  rock  section  early  in  1908. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  2  feet 
during  a  severe  storm,  and  the  monthly  mean  may  change  as  much 
as  2  feet  in  one  year  or  4  feet  during  forty  years. 

More  extended  information,  with  sketdies  and  maps,  may  be  found 
in  Annual  Keports  of  the  Chief  of  Engineers  for  1880,  pages  1792- 
1808  (special  history),  and  1895,  pages  28(30  and  30;V2. 

During  the  fiscal  year  the  deepening  of  the  channel  fnmi  Little 
Rapids  to  Six-mile  Point  was  completed. 

The  channel  across  the  flats  of  llay  Lake  entrance  to  West  Neebish 
was  completed  and  J)4  |H»r  cent  for  the  Mud  Lake  flats  and  82.3  per 
cent  for  the  section  at  \Vest  Neebish,  including  the  limestone  rock. 

The  estimated  amount  to  complete  continuing  contracts  (including 
pavment  of  outstanding  liabilities)  is  $710,000. 

Yhe  funds  on  hand,  amounting  to  $849,110.80,  will  be  applied  to 
payment   for  nx^k  cwcavation,  revetment  walls,  dredging,  cribs  for 
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lights,  superintendence  and  contingencies,  all  m  accordance  witli  tlie 
approved  project. 

Under  the  Hay  Lake  and  Neebish  project  the  widening  of  the 
entrance  angle  to  the  Middle  Neebish  was  completed,  providing  » 
channel  about  800  feet  wide  with  a  depth  of  21  feet  at  low-water 
st&mi. 

About  40  per  cent  of  the  deepening  of  the  channel  over  Shoal  28 
in  Mild  Lake  was  done. 

The  hinds  on  hand  amount  to  $337,375.19,  and  $600,000  additional 
will  be  needed  for  work  during  the  fiscal  year  ending  June  30.  1909, 
to  be  applied  to  payment  for  dredging,  constructing  and  placijig  cribs 
for  lignts,  superintendence  and  contingencies,  all  in  accordance  with 
approved  project. 

For  .statistics  of  commeree  and  effect  of  channel  improvements  on 
freight  rates  attention  is  invited  to  remarks  on  these  subjects  in 
reports  for  operating  and  care  of  St.  Marys  Falls  Canal,  Michigan, 
and  for  ship  cliannel  connecting  waters  t>f  the  (rrent  Lakes  between 
Chicago.  Duluth,  and  Buffalo. 


2.  203,  408.  72 
June  .^,  190T,  amount  expeoded  during  Qscal  rear,  for  worta  of 

ImproTPtnent "1.354,292.36 


July  1.  1907,  bHlance  fnallHtjTe — ,_ 

Jnly  1,  190T,  auiomit  covered  hy  nncoinpleted  contracts.. 


July  1.  1906.  twlance  «nex|'erded __ $40r>.OSO.C7 

June  30.  1307,  nmount  exiwiidpd  durfng  Bseal  year,  for  works  ol  lui- 

provemeut ti7,  G75.48 

July  1,  1907.  tmlance  unexpended 337.375.  19 

July  1.  1907.  outstandiuK  llabllitieR 8.066. 00 

July  1.  1007.  balanre  avHllnbIe___ 328,709.19 


.VuiouDt  that  can  be  proBtatily  cxi)euded  !n  Bscal  year  ending  June 
30.  1909,  for  works  of  Improvement,  In  addition  to  the  bnJ»u<* 

unexpended  July  1.  1907 „ 500,000.00 

i^ubuiltted  In  compllmK*  wltb  requirements  of  sundry  civil  act  of 
June  4.  1807. 

(See  Appendix  PP  4.) 

6.  St.  Clair  Flats  Canal.,  Mickigan^-^ioTe  the  Government  com- 
menced work,  in  1855,  at  this  locality,  boats  were  obliged  to  follow 

n  Incladee  S18.03  paid  by  Treasury  Deportment,  account  of  Mlehlgim  C'entnil 
Ballroad  Company;  f  12.08  paid  by  Treasury  ttepartment,  account  of  Dntnth 
Soiitli  Shore  and  Atlnntlo  Rnlln-Hj-  Corapnnj-.  and  %2Xi  paid  by  Treasury  De- 
piirtiaent,  aceount  of  Superintendent  of  Documents. 
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the  natural  channels  of  the  St.  Clair  River,  where  the  draft  was  less 
than  11  feet,  in  order  to  get  from  the  river  into  Lake  St.  Clair. 

Between  1855  and  1865  the  Government  spent  $45,000  in  gaining 
1  or  2  feet  depth  temporarily  through  these  channels.  The  present 
improvement  dates  from  1866,  and  proposed  a  straight  dredged  cut 
across  a  flat  where  the  depth  was  oiuy  about  6  feet,  the  object  being 
to  secure  13  feet  depth  over  300  feet  width  of  channel,  modified  in 
1872  to  ffive  16  feet,  and  in  1880  to  give  18  and  20  feet,  all  at  a  total 
cost  of  $1,326,060,  as  adopted  by  the  river  and  harbor  acts  of  June 
23,  1866,  and  September  19,  1890,  and  approved  by  the  War  Depart- 
ment under  various  dates  from  1866  up  to  Octooer  9,  1890.  This 
work  was  practically  completed  to  18  feet  depth  by  1892,  after  which 
it  was  incorporated  into  the  20-21-foot  ship  channel. 

The  dredged  material  was  deposited  so  as  to  form  dikes  on  each 
side  of  the  cut,  the  channel  faces  of  which  are  sustained  by  sheet-pile 
revetments.  In  its  present  condition  the  width  of  waterway  between 
revetments  is  292  feet,  depth  of  water  20  feet  at  mean  stage,  and 
length  of  each  lateral  dike  7,221  feet. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  2  feet 
during  a  severe  storm,  and  the  monthly  mean  may  change  as  much 
as  2  feet  in  one  year,  or  4  feet  during  forty  years. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $330,000 
and  authorized  the  diversion  from  the  St.  Marys  River  appropriation 
of  as  much  more  as  might  be  needed  to  commence  and  complete  a 
second  channel  of  20  feet  depth  and  300  feet  width  alongside  the 
existing  channel,  so  as  to  provide  two  separate  channels. 

The  total  amount  appropriated  for  this  improvement  from  its 
beginning  in  1866  is  $1,094,810.  all  of  which  has  been  expended,  in 
addition  to  $86,491.28  diverted  trom  the  appropriation  for  "  Improv- 
ing St.  Marys  River  at  the  falls,"  makmg  the  total  expenditures 
$1,181,301.28. 

During  the  fiscal  year  work  for  the  construction  of  the  new  chan- 
nel was  completed.  The  lower  pierhead  and  74  linear  feet  qf  revet- 
ment were  built  and  783,564  cubic  yards  of  material  excavated.  The 
new  channel  was  dredged  300  feet  wide  for  17,460  linear  feet  below 
the  upper  light-hous(\ 

Since  commencing  the  work  of  constructing  the  new  channel  the 
upper  and  lower  pierheads  and  7,220  linear  leet  of  revetment  have 
been  built  and  2,044,801  cubic  yards  of  material  excavated.  This 
new  channel  was  opened  to  commerce  on  September  3,  1906. 

The  commerce  through  the  St.  Clair  Flats  Canal  during  the  season 
of  1906  was  60,589,441  tons  of  2,000  pounds.  Its  estimated  value  is 
$629,524,292. 

For  effect  of  channel  improvements  on  freight  rates  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
(ireat  Lakes  l)etween  Chicago,  Duluth,  and  Buffalo. 

July  1,  IIKKJ,  balamv  iim»xi)eiidcd ^50»282.74 

June  .•^0,  nK)7.  amount  oxi»end(Hl  during  fiscal  year,  for  works  of  im- 
provement      ^50, 282.74 

(See  xVppendix  P  P  5.) 

6,  Operating  and  care  of  St.  Clair  Flats  Canal^  Michigan. — This 
service  is  provided  for  by  the  permanent  indefinite  appropriation  for 


a  In  addition  to  this  amount  $86,491.28  was  expended  from  the  approprlatloii 
for  **  Improving  St  Marys  River  at  the  falls.* 


♦» 
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operating  and  care  of  canals  and  other  works  of  navigation  under  the 
provisions  of  section  4  of  the  river  and  harbor  act  of  July  5, 1884. 

Operations  for  the  past  fiscal  year  were  of  the  same  routine  char- 
acter as  those  carried  on  since  the  canal  was  opened  to  traffic  in  1871, 
viz,  a  custodian  was  present  during  the  season  of  navigation  to  watch 
the  passage  of  vessels,  enforce  regulations  respecting  traffic  through 
the  canal,  and  supervise  all  work  provided  for  the  care  and  repair 
of  the  canal  dikes. 

Repairs  were  made  to  the  sheet  piling  on  the  east  side  of  the  east 
dike,  tie-rods  were  placed  where  needed,  and  rock  was  placed  in  the 
lower  end  of  the  east  dike  and  on  the  berms  around  the  upper  and 
lower  ends  of  the  west  dike. 

The  expenditure  to  June  30,  1907,  was  $159,906.95  (excluding 
$668.51  estimated  outstanding  liabilities),  of  which  $384.31  was  for 
the  service  of  the  preceding  year. 

(See  Appendix  P  P  6.) 

7.  Detroit  River ^  Michigan. — Before  improvement  the  shoalest  part 
of  the  channel  through  Detroit  River  was  at  the  Limekiln  Crossing, 
where  the  normal  depth  was  from  12J  to  15  feet  over  a  bottom  of 
solid  rock. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  from 
a  few  inches  during  many  days  of  calm  weather  to  about  4  feet  during 
severe  storms  and  to  about  6  feet  during  short,  severe  hurricanes, 
and  the  monthly  mean  may  change  as  much  as  2  feet  in  one  year  or 
4  feet  in  forty  years. 

The  first  project  of  1874  provided  for  a  winding  channel  of  at 
least  20  feet  depth,  over  300  feet  width;  modified  m  1883  so  as  to 
somewhat  straighten  such  channel;  in  1886  to  give  400  feet  width, 
and  in  1888  to  give  440  feet  width.  The  general  depth  above  and 
below  the  Limekiln  was  20  feet  or  more,  but  the  bed  of  the  river  was 
studded  with  large  bowlders  and  rocky  shoals,  which  limited  the  safe 
navigable  depth  to  scant  15  feet  through  a  distance  of  about  12  miles. 

A  general  project  of  improvement  was  thereupon  adopted  in  1892 
providing  for  the  removal  of  all  obstructive  shoals  between  the  city 
of  Detroit  and  Lake  Erie,  with  a  view  to  obtaining  a  through  channel 
jvith  a  least  width  of  600  feet  and  a  navigable  depth  of  20  feet,  at  a 
total  estimated  cost  of  $1,554,500,  as  adopted  by  river  and  harbor 
acts  of  July  13,  1892,  and  March  3,  1899,  and  as  approved  by  the 
War  Department  at  various  dates  from  1892  up  to  July  3,  1899.  All 
of  this  amount  has  been  appropriated  and  expended. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  a  new  project 
to  provide  21  feet  minimum  low-water  depth  over  600  feet  minimum 
width  of  channel  from  Detroit  through  Detroit  River  to  Lake  Erie, 
at  an  estimated  cost  of  $3,750,000.  (See  Annual  Report  of  the  Chier 
of  Engineers  for  1905,  pp.  2292-2296.)  Thisproject  was  later  modi- 
fied in  accordance  with  approval  of  the  War  Department,  dated 
November  12,  1904,  to  permit  of  slightly  shiftingthe  location  of  the 
proposed  channel  at  Bar  Point  shoals,  mouth  of  Detroit  River,  with- 
out increasing  the  cost. 

This  project  has  been  prosecuted  under  contii  i  c  tracts,  and  the 
river  and  harbor  act  of  March  2,  1907,  aut  u  further  prose- 

cution to  the  extent  of  $150,000,  yet  to  be  appropi 

The  channel  to  Wyandotte,  Mich.,  was 
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The  river  and  harbor  act  of  March  2,  1907^  also  appropriated 
$2,000,000  and  authorized  work  under  continuing  contract  up  to 
$4,670,950  more  (yet  to  be  appropriated),  for  the  commencement  and 
prosecution  of  a  new  project,  plan  B,  to  provide  a  second  channel  at 
the  mouth  of  Detroit  Kiver,  2*2  feet  deep  from  the  present  channel  at 
Grosse  Isle  south  channel  range  to  a  junction  with  the  same  channel 
at  Detroit  River  light-house  and  a  new  outlet  thence  (east  route) 
into  Lake  Erie  with  widths  of  300  feet  out  to  Bar  Point  and  800  feet 
thence  to  deep  water  in  Lake  Erie.  The  estimated  cost  of  this  project 
is  $6,670,950. 

The  total  expenditure  on  the  improvement  up  to  June  30,  1907, 
was  $3,187,849.20.  As  a  result  of  the  work  done  to  that  date,  a  chan- 
nel ranging  from  500  to  1,200  feet  in  width  was  obtained,  in  which 
there  was  a  least  dei)th  of  17  feet  at  the  uiinimum  low-water  stace  of 
570.8  at  Lake  Erie  and  from  19  to  21  feet  through  most  of  the 
distance. 

For  the  head  of  the  river,  at  Grossepoint,  a  preliminary  examina- 
tion was  favorably  reported  on  December  26,  1888,  followed  by  sur- 
vey reports  of  February  8,  1890  (printed  together  as  H.  Ex.  Doc. 
No.  200,  51st  Cong.,  1st  sess. ;  also  Annual  Report  of  Chief  of  Engi- 
neers for  1890,  pp.  2749-2752). 

More  extendefl  informati(m  may  be  found  as  follows:  Annual 
Reports  of  Chief  of  Engineers  for  1891,  j)ages  2794-2801  (special 
history);  189G,  page  2758  (map),  and  1904,  pages  3140-3148;  also 
House  Document  No.  KiO,  Fifty-eighth  Congress,  second  session 
(main  channel  to  AA^yandotte,  Mich.),  and  House  Document  No.  266, 
Fifty-ninth  Congress,  second  session  (ship  channel  connecting  waters 
of  the  (ireat  Lakes). 

The  commerce  for  the  calendar  year  190G  was  03,808,571  freight 
tons,  which  was  mainly  through  freight  from  Lake  Erie  to  Lakes 
Superior  and  Michigan,  or  from  those  places  to  Detroit,  being  about 
25  per  cent  greater  tlian  that  for  1902. 

Avork  under  the  1902  project,  which  provides  for  a  channel  with  a 
least  width  of  (>00  feet  and  a  depth  of  21  feet  at  a  Lake  Erie  stage  of 
570.8  feet,  was  performed  during  the  fiscal  vear  luider  continuing 
contracts  at  Limekiln  Crossing,  Sois  Blanc  Island  range,  Amherst- 
burg  reach,  Ilackett  range,  and  Bar  Point  shoals. 

Work  under  the  1907  project  for  the  imi)rovement  of  a  second 
channel  at  the  mouth  of  Detroit  Kiver  has  Ix^en  limited  to  the  mak- 
ing of  surveys  and  the  preparation  of  specifications  for  the  governing 
of  contracts. 

Extensive  surveys  were  also  made  relating  to  present  and  future 
work. 

For  effect  of  channel  improvemcMits  on  freight  rates  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo. 

Additional  funds  to  the  extent  of  $1,050,000  will  be  required  for 
the  prosecution  of  the  project  for  improvement  of  the  lower  Detroit 
River  during  the  vear  ending  June  30,  1909,  of  which  amount 
$150,000  will  l)e  applied  principally  to  the  widening  and  deepening  of 
the  channel  at  Ijimekiln  Crossmg  and  Hackett  range,  and  ^1,500,000 
will  be  applied  to  the  improvement  of  the  second  channel  at  plan  B. 
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PIJLN   A,  21-FOOT  CHANNZL. 

July  1,  1906,  balance  unexpended $942,245.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1007 150,000.00 


1, 092, 245. 53 
June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement o425,594. 73 


July  1,  1907.  balance  unexpended 666,650.80 

July  1,  1907.  outstanding  liabilities 201,570.00 


July  1,  1907,  balance  available 465,080.80 

July  1,  1907.  amount  covered  by  uncompleted  contracts 400,600.00 

Amount  (estimated)  required  for  completion  of  existing  project..  1,450,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  .*>(),  1909,  for  works  of  improvement,  in  addition  to  the 
balance  unexi)ended  July  1.  1907 150,000.00 

Submitted  in  (compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

PLAN  B.  22-FOOT  CHANNEL. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 $2,000,000.00 

July  1.  11X)7.  balance  unexpended 2,000,000.00 

Amount  (eatimatod)  riKiulrefl  for  completion  of  existing  proje(*t 4,670,950.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1909,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1.  1907 1,500,000.00 

Submitte<l  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1S97. 

CONSOLIDATED. 

July  1,  1906,  balance  unexpended $942,245.53 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907,  plan  "A'' *_ 150,000.00 

Amount  api)ropriated  by  river  and  harbor  act  approved  March  2, 

1907,  plan  **  B '' 2,000,000.00 


3, 092,  245.  53 
June  30.  1907,  amount  expended  during  fiscal  year,  for  works  of 

improvonicnt «425,594.73 


.Tuly  1.  1907,  balance  unexpended 2,666,650.80 

.Tuly  1,  1907,  outstanding  liabilities 201,570.00 

July  1,  1907,  balance  available 2,465,080.80 


July  1.  1007.  amount  coven^l  by  uncomplete*!  contracts 400.600.00 

Amount  (estimated)  rtNiuinMl  for  (Hmipletlon  of  exist-  fplan  "A"     1,450.000.00 
ing  project plan  "  B  "  4.670,950.00 


I  Amount  that  can  be  profitably  exiHMided  In  fiscal  year  ending  June 
:m>.  ]1HK>.  for  works  of  Improvement,  in  addition  to  the  balance 
unexpendtMl  July  1.  1SX)7  _ -    »1,  650, 000. 00 

Submitted  in  coinpllancv  with  n^iulrtMnents  of  sundry  civil  act  of 
June  1.  1S1>7. 

(S(»e  Appendix  V  V  7.) 


«  Inrludos  .sn..v.>  paid  by  Ttvasury  1>f*|>artnient.  account  of  Lake  Shore  and 
Mifhlgan  Southern  Hnlluay  romimny. 

'M>f  this  inntMint  $li'v<MHH>  Is  for  lM-ftH>t  channel,  plan  A,  and  $1,500,000  Is  for 
nuxlllun  .'h!U\nol  '.n*  Ovt  d«M*p.  In  a*^>mhuuv  with  new  projcK-t  plan  B. 
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8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — The  folloTving  obstructions  were  completely  removed 
during  the  fiscal  year: 

Tug  Fannie  Tnthill^  from  channel  in  Lake  St.  Clair,  total  cost 
$535.90. 

Schooner  City  of  Toledo^  from  Detroit  River  above  Belle  Isle 
bridge,  total  cost  $2,300. 

Steamer  Nelson  Mills,  from  channel  in  St.  Clair  River,  total  cost 
$1,000. 

A  spar  projecting  from  the  wreck  of  the  barge  Checotah  was 
removed  by  the  U.  S.  tug  Johnson.  This  wreck  is  situated  in  Liake 
Huron  about  19  miles  south  of  Harbor  Beach,  Mich.,  but  does  not 
form  an  obstruction  to  navigation.     The  total  cost  was  $37.85. 

The  floating  cabin  deck  of  the  wrecked  steamer  New  Orleans  was 
removed  from  the  track  of  vessels  in  Lake  Huron  and  towed  to 
shallow  water  bv  the  U.  S.  tug  Johnson.    The  total  cost  was  $4:1.25. 

The  wreck  of  the  steamer  Eliza  II.  Strong  in  Lake  Huron,  oflf 
I^xington,  Mich.,  was  partially  removed  by  the  underwriters,  and  it 
is  expected  that  they  will  complete  the  work.  Cost  of  examination  of 
wrecK,  $57.97. 

The  work  of  removing  the  wrecked  steamer  Linden  from  St.  Clair 
River  was  in  progress. 

An  unknown  wreck  was  reported  as  a  dangerous  obstruction  near 
Thunder  Bay  Island  light-house  by  the  U.  S.  Lake  Survey  steamer 
Search  during  June,  1907,  and  an  allotment  was  requested  for  its 
removal. 

(See  Appendix  P  P  8.) 

SURVEY   MADE   IN    COMPLIANCE   W^TH   RmiR  AND   HARBOR  ACT  APPROVED 

MARCH  3,  1899. 

Report  dated  December  3,  1906,  required  by  the  river  and  harbor 
act  approved  March  3,  1899,  on  survey  of  the  connecting  waters  he^ 
tween  Lakes  Superior  and  Huron  with  plan  and  estimate  of  cost  of 
a  new  lock  at  St.  Marys  Falh  Canah  Michigan^  was  submitted  by  the 
district  officer  and  was  transmitted  to  Congress  and  printed  in  House 
Document  No.  333,  Fifty-ninth  Congress,  second  session.  The  plan 
presented  contemplates  the  construction  of  an  additional  lock  with 
channel  of  approach  independent  of  the  existing  canal  at  an  esti- 
mated cost  of  $Gi>00,000. 

EXAMINATION  AND  SURVEY  MADE  IN  COMPLIANCE  WTTn  RIVER  AND  HAB- 

1U)R   ACT   APPROVED    MARCH    3,    1905. 

Reports  dated  April  10, 1905,  and  January  12, 1906,  re<][uired  hy  the 
river  and  harbor  act  approved  March  3,  1905,  on  preliminary  eicanU-- 
nation  and  survey  of  ship  channel  connecting  the  xcaters  of  the  Great 
Lakes  Oct  ween  Chicago,  Duluth^  and  Buffalo^  with  a  view  to  ohtaifi^ 
iuif  depths  of  22  and  2')  feet,  respect! rely,  and  sufficient  widths  were 
submitted  bv  the  district  officer  and  were  reviewed  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  pursuant  to  law.  They  were 
transmitted  to  Congress  and  i)rinted  in  House  Document  No.  266, 
Fifty-ninth  Congi*ess,  second  session.  A  plan  for  improvement  is 
presented  which  contemplates  the  excavation  of  an  auxiliary  channel 
m  Detroit  River  22  feet  deep  and  designated  as  plan  B,  east  route,  at 
an  estimated  cost  of  $6,670,950. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE  IN  THE  STATE  OF  OHIO. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  McD.  Townsend, 
Corps  of  Engineers.  Division  engineer,  Col.  G.  J.  Lydecker,  Corps 
of  Engineers. 

i.  Toledo  Harbor^  Ohio. — ^The  harbor  of  Toledo  is  in  the  Maumee 
River.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  4  miles  above  the 
mouth  of  the  river,  at  the  head  of  Maumee  Bay. 

Originally,  in  the  bay,  the  least  depth  was  8.5  feet  with  a  prevail- 
ing depth  of  12  feet,  while  in  the  river  the  minimum  depths  were  14 
feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  Day  to  a  depth  of  12  feet.  The  project  was  amended 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through  Mau- 
mee Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200  feet. 
The  estimated  cost,  including  dikes  or  other  channel  protections,  was 
$1,875,000. 

The  project  for  a  straight  channel  was  amended  in  1893  by  increas- 
ing the  width  of  outer  section,  about  3  miles  long,  to  300  feet.  Since 
1892  the  improvement  has  been  extended  to  include  the  Maumee 
River. 

The  total  amount  expended  on  original  and  modified  projects  prior 
to  operations  under  existing  project  is  $1,617,695.45. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  and  is  described  in  the  Eeport  of  the  Chief  of  En- 
gineers, 1898,  pages  2693  to  2705,  inclusive.  It  provides  for  a  channel 
in  the  bay  and  river  400  feet  wide  and  21  feet  deep  to  Fassett  Street 
Bridge,  and  200  feet  wide  and  21  feet  deep  for  the  section  above  the 
bridge,  with  a  turning  basin  500  feet  wide  at  the  uper  end.  A  dike 
was  also  to  be  constnicted  1,000  feet  in  length  between  the  range  lights 
in  the  bay.  The  estimated  cost  of  the  work  was  $1,005,000.  A  con- 
tinuing contract  was  authorized  for  its  execution,  the  limit  of  cost 
being  fixed  at  $950,000. 

The  work  contemplated  by  this  project  has  been  completed  with  the 
exception  of  the  channel  and  basin  above  the  Fassett  Street  Bridge, 
which  has  a  width  of  only  100  feet. 

The  total  expenditure  under  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  was  $862,446.37. 

The  deepening  of  the  bay  to  the  Wheeling  and  Lake  Erie  Railroad 
bridge  has  been  done  under  contract,  and  the  deepening  of  the  river 
above  by  the  U.  S.  dredge  Maumee.  The  dredging  under  this  con- 
tract was  completed  October  9,  1905,  a  total  of  5,854,456  cubic  yards 
Jiaving  been  removed. 

During  the  past  year  the  U.  S.  dredge  Maumee  excavated  51,301 
cubic  yards  above  the  Fassett  Street  Bridge  and  2,718  cubic  yards  at 
the  Lake  Shore  Railway  bridge,  making  a  total  of  998,653  cubic  vards 
excavated  from  the  channel  by  this  plant  since  the  adoption  of  the 
present  project.  The  dike  between  the  range  lights  in  the  bay  was 
finished  September  2,  1906,  completing  all  of  the  project  under  con- 
tinuous contract  with  The  Lydon  &  Drews  Company. 
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Since  the  completion  of  this  contract  the  U.  S.  dredce  Burton  has 
excavated  48,096  cubic  yards  from  the  Maumee  River  between  Mag- 
nolia and  Ash  streets  and  195,801  cubic  yards  from  the  inner  division 
of  the  straii^ht  channel,  at  a  total  cost  of  $27,239.19  for  the  main- 
tenance of  the  channel.  On  June  30,  1907,  the  maximum  draft  that 
could  be  carried  over  the  shoalest  portion  of  the  channel  was  20  feet. 

The  result  of  these  expenditures  has  been  to  create  and  maintain 
a  channel  through  Maumee  Bay  and  river  400  feet  wide  and  20  feet 
deep  to  Fassett  Street  Bridge,  a  distance  of  15  miles,  and  to  a  width  of 
100  feet  and  depth  of  20  feet  for  1  mile  above  this  bridge.  The 
Maumee  Eiver  is  also  navigable  for  vessels  of  6-feet  draft  to  Perrys- 
burg,  15  miles  above  the  mouth. 

The  usual  variations  in  the  level  of  the  water  surface  during  the  sea- 
son of  navigation  range  from  1  foot  above  to  2  feet  below  mean 
lake  level.  Kxtronn*  fluctuations,  due  to  wind,  of  7.9  feet  above  to 
7.1  feet  l^elow  mean  hike  level  have,  however,  been  observed  at  Toledo. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at  this 
paiiicular  harbor,  but  to  that  at  the  other  harbors  along  the  lakes 
and  the  improvements  in  the  channels  connecting,  as  is  shown  by 
the  report  of  the  traffic  passing  through  the  SauTt  Ste.  Marie,  and 
it  is  imj)racticable  to  determine  liow  much  of  this  reduction  is  due  to 
this  particular  improvement. 

There  are  sufficient  funds  for  completing  the  project  and  for  its 
maintenance  during  the  fiscal  year  ending  June  30, 1909. 

The  commerce  of  Toledo  for  the  calendar  year  1906  amounted  to 
4.522.280  tons,  an  increase  of  908,891  tons  over  that  reported  for  the 
cahMular  vear  1005. 

.Tuly  1.  10()r».  l>alan(v  unexiwiicKii $183,377.33 

R«H*elpts  from  silk's.    .__ .  1,683.44 


.TuiM^  '^0,  UH)7,  jmiount  <»xi>endo(l  (hiring:  riscnl  year: 

For  works  of  iniprc)Voinent__.      _. 

For  inalnterianoo  of  iinprovenuMit- ., 


185. 060.  77 


$r,2,  089.  42 
U).  344.  42 


July  1,  1JH)T.  balaiuv  uiioxpondcHl--. 
.Tilly  1,  VM)7,  outstanding,'  liaMlitios. 


.hily  1,  UH>7.  l)alan(H»  availaldo. 


71. 43a  &4 

ii3,6aao3 

ii.oee.  12 

102,500.81 

.July  1.  l'.X»7.  amount  rovertMl  l>y  unconiph»t(Ml  contracts 1.388.85 

(See  Appendix  Q  Q  1.) 

'2.  Part  ('Hilton  ILirho)\  Oliio. — The  harl>or  of  Port  Clinton  is 
within  the  mouth  of  tlie  P()rta<re  Kiver.  This  river  flows  into  Lake 
Krie  at  a  point  about  Ki  miles  In-  hmd  and  :22  miles  by  water  west  of 
the  city  of  Sandusky.  In  its  natural  condition  the  depth  of  water 
on  the  bar  at  the  mouth  of  the  river  rarelv  exceeded  5  feet. 

The  ori<rinal  project  for  its  improvement  was  adopted  in  1871  and 
slightly  modified  in  l^Trl  and  1S78.  It  provided  for  the  construction 
of  two  parallel  jetties  extending  outward  from  the  mouth  of  the  river 
to  a  depth  of  10  feet  in  the  lake,  at  an  estimated  cost  of  $90,000. 

The  work  done  consisted  mainly  of  shei^t  piling  of  oak  plank, 
KTured  and  reenforced  by  oak  piles,  with  heavy  oak  walinj^  pieces. 
The  pierhead  of  the  east  jetty  was  a  solid  construction  of  piles  and 
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stone,  and  720  linear  feet  of  west  jetty  consisted  of  a  substructure  of 
piles  with  superstructure  of  timber  cnbwork,  both  filled  with  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
at  which  time  the  east  jetty  had  been  extended  2,180  linear  feet  and 
the  west  jetty  1,948  linear  feet.  These  lengths  were  found  ample  for 
the  requirements  of  this  harbor,  and  in  1894,  at  which  time  a  total 
expenditure  of  $76,000  had  been  made,  it  was  recommended  that  the 
remainder  of  the  estimated  cost  of  executing  the  project  ($21,000)  be 
expended  for  necessary  repairs. 

The  project  since  1894  has  therefore  been  one  for  maintenance, 
under  wliich  $25,000  has  been  expended. 

The  result  of  these  expenditures  has  been  to  produce  a  channel  11.3 
feet  in  depth,  extending  for  one-half  mile  above  the  mouth  of  the 
Portage  River,  which  was  the  maximum  draft  that  could  be  carried 
June  30,  1907.  A  channel  of  6  feet  depth  extends  to  Oak  Harbor,  12 
miles  above  the  mouth  of  the  river. 

The  project  has  had  little  effect  on  freight  rates,  as  the  commerce  of 
the  port  is  small. 

Plans  and  specifications  have  been  prepared  and  a  contract  let  for 
continuing  the  repair  and  reenforcement  of  the  jetties  under  appro- 
priation of  $3,000  for  maintenance  contained  in  the  river  and  harbor 
act  of  March  2, 1907. 

The  commerce  of  Port  Clinton  for  the  calendar  year  1906  amounted 
to  11,930  tons,  a  decrease  of  1,452  tons  from  that  reported  for  the 
calendar  vear  1905. 

July  1,  lOOC),  balance  uiiexi)eiided $1,859.97 

Amount  appropriated  by  river  and  harbor  act  approved  March  2,  1907_     3, 000. 00 

4,  859.  97 
Juno  .'$0,  1007,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 1,  859.  97 

July  1,  1907,  balance  unexpendeii 3,000.00 

July  J,  1907,  outstanding  liabilitleH 45.94 

July  1,  19(J7.  balance  available 2,954.06 

(See  Appendix  Q  Q  2.) 

3,  Sandusky  Harbor^  Ohio. — The  harbor  of  Sandusky  is  in  the 
lower  part  of  Sandusky  Bay,  along  the  city  front,  tlie  part  nearest  to 
the  lake  being  about  2  miles  from  the  bar  which  divides  the  waters 
of  the  bay  from  those  of  the  lake.  In  its  natural  condition  the  depth 
w  as  only  such  as  the  bay  afforded,  which  w^as  about  10  feet  along  the 
city  front  and  from  9  to  12  feet  thence  to»the  lake. 

A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel  from  1,000  to  2,000  feet  in  width  near  its 
central  portion.  The  southern  part  of  the  bar  is  called  "  Cedar 
Point "  and  the  northern  "  Sand  Point."  Between  these  two  points 
the  currents  between  the  bay  and  the  lake  had  scoured  out  the  chan- 
nel to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more. 

The  first  appropriation  was  made  for  a  survey  in  1826  and  the  first 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a 
dam  to  close  a  breach  across  Sand  Point.  With  this  exception,  all 
the  improvements  made  previous  to  1896  consisted  in  deepening 
natural  channels  and  in  nuiking  a  new  straight  channel  from  the  city 
front  to  Cedar  Point  and  in  removing  sand  and  bowlders  from  the 
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dock  channel  along  the  city  front.    Natural  causes  have  washed  away 
a  greater  part  of  Sand  Point  since  182G. 

In  1896  and  subsequently  the  project  was  added  to  so  as  to  provide 
for  the  construction  of  parallel  jetties  of  stone  upon  mattress  loiinda- 
tions  extending  from  Cedar  Point  and  Sand  Point  outward,  with  a 
view  to  confining  and  directing  the  flow  of  water  to  and  from  the 
bay.  Provision  was  also  made  for  the  construction  of  certain  spurs 
and  mattresses  for  the  protection  of  the  channel  near  Cedar  Point 
and  at  the  point  of  the  bar  near  the  light-house. 

Under  the  original  project  thus  modified  there  was  expended 
$476,749.09. 

The  present  project,  authorized  by  the  river  and  harbor  act  of 
March  3,  1899,  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1898,  pages  2708  to  2716,  inclusive.  It  provides  for 
a  jetty  of  stone  upon  brush  mattresses  extending  from  Cedar  Point 
about  5,000  feet  into  the  lake;  for  a  west  jetty  5,550  feet  long  on  the 
opposite  side  of  the  channel,  about  750  feet  distant;  for  the  protec- 
tion of  the  crest  of  the  bar  and  shore  of  Sand  Point  with  a  low  dam 
of  brush  and  stone,  and  for  a  deflecting  dike  for  inner  bar  1,500  feet 
long,  and  dredging  to  17  feet.  The  estimated  cost  was  $425,796,  of 
which  $317,796  was  for  permanent  works.  By  the  river  and  harbor 
act  of  June  18,  1902,  the  project  was  modified  so  as  to  provide  for 
dredging  a  channel  21  feet  deep  at  mean  lake  level  with  a  width  of 
400  feet  in  the  approaches  to  the  harbor  front  and  300  feet  in  the 
harbor  channel,  at  an  estimated  cost  of  $781,000,  as  described  in  the 
Report  of  Chief  of  Engineers,  1901,  pages  3270  to  3277,  inclusive. 
The  estimated  cost  of  the  entire  ]:)roject  as  revised  in  1903  was 
$1,135,000. 

The  act  of  March  3,  1905,  modified  the  project  by  omitting  there- 
from the  excavation  of  rock  other  than  that  already  provideafor  by 
contract  in  the  dock  channel  and  fixed  the  limit  of  expenditures  at 
$815,000.  Continuing  contracts  in  excess  of  cash  appropriations  were 
authorized  by  the  same  act  to  the  amount  of  $480,000,  of  which 
$130,000  remains  to  l)e  appropriated.  The  act  of  March  2,  1907. 
restored  this  work  of  rock  removal  to  the  project  and  appropriatea 
$125,000  for  maintenance  and  continuing  the  improvement.  In  the 
interim  the  city  of  Sanduskv  has  removed  considerable  rock  from  the 
channel  and  remaining  rock  can  l)e  removed  with  the  funds  appro- 
j)riated  for  the  purpose. 

The  total  expenaitures  under  the  present  project  for  improving 
Sandusky  Harbor  to  June  30,  1907,  is  $433,678.05,  of  which  amount 
$24,675.46  was  for  maintenance  during  the  past  three  years.  Prior 
to  that  time  the  amount  expended  for  works  of  improvement  and 
for  maintenance  was  so  involved  that  it  would  be  impracticable  to 
separate  them. 

ITnder  the  authorization  contract  for  dredging  about  2,000^000 
cubic  yards  of  material  in  the  straight  channel  and  dock  channel 
is  being  excavated,  and  under  the  appropriation  of  $125,000  in  the 
river  and  harbor  act  of  March  2,  1907,  plans  and  specifications  have 
lx»en  prepared  and  proposals  invited  for  continuing  the  rock  excava- 
tion in  tlie  dock  channels.  The  excavation  of  the  channel  throui^ 
the  outer  bar,  being  in  an  exposed  locality,  is  to  be  done  by  the  Gov- 
ernment liydraulic  dredge. 

During  the  past  year  the  contractors  have  removed  629,644  cubio 
yards  of  earth  and  5,478  cubic  yards  of  rock  from  the  inside  channelSi 
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and  the  U.  S.  dredge  Burton^  working  on  the  outer  bar  from  Decem- 
ber 15  to  22,  removed  4,014  cubic  yards.  A  considerable  portion  of 
the  rock  excavation  from  the  west  dock  channel  was  deposited  in 
the  extension  of  the  east  jetty,  where  it  could  be  used  for  building 
up  this  jetty.  The  U.  S.  dredge  Maumee  worked  at  Sandusky  dur- 
ing May  and  June,  and  built  up  400  linear  feet  of  this  jetty  to  about 
the  water  surface  with  this  material. 

The  result  of  these  expenditures  has  been  to  create  a  channel  300 
feet  wide  and  20  feet  deep  through  the  outer  bar,  400  feet  wide  and  20 
feet  deep  to  the  city  front,  and  200  feet  wide  and  18  feet  deep  along 
the  city  front  to  the  Short  Line  docks,  completing  83^  per  cent  of  the 
work  now  under  contract. 

There  has  been  a  marked  reduction  in  freight  rjjks  since  the 
project  was  inaugurated,  but  this  has  been  due  not  onfiRto  the  work 
at  this  particular  harbor,  but  to  that  at  the  other  harrors  along  the 
lakes  and  the  improvements  in  the  channels  connecting,  as  is  shown 
by  the  report  of  the  traffic  passing  through  the  Sault  Ste.  Marie; 
and  it  is  impracticable  to  determine  how  much  of  this  reduction  is 
due  to  this  particular  improvement. 

There  is  a  general  depth  of  10  feet  in  Sandusky  Bay  to  the  mouth 
of  the  Sandusky  River,  14  miles  above  the  city,  and  of  8  feet  in  the 
river  to  Fremont,  Ohio,  18  miles  above  its  mouth.  The  usual  varia- 
tion in  the  level  of  the  water  surface  is  the  same  as  at  Toledo,  with 
extreme  fluctuations  of  5  feet  above  and  below  mean  lake  level. 

The  sum  of  $115,000  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30,  1909,  for  jetty  construction. 

The  receipts  and  shipments  at  the  harbor  of  Sandusky  for  the 
calendar  year  1906  amounted  to  1,366,663  tons,  a  decrease  of  102,014 
tons  from  that  reported  for  the  calendar  year  1905. 

July  1,  1906.  balance  unexpended $202,623.63 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_  125, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 175,000.00 


502,  623.  63 
June  30,  1907,   amount  expended  during  fiscal   year,   for  works  of 

improvement 120, 858.  77 


.July  1,  1907,  balance  unexpended 381,764.86 

July  1,  1907,  outstanding  liabilities 14,881.24 


July  1,  1907,  balance  available 366,883.62 


July  1,  1907,  amount  covered  by  uncompleted  contracts 80,528. 16 

Amount  (estimated)   required  for  completion  of  existing  project —  135,000.00 


\mount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1909,  for  works  of  improvement,  in  addition  to  the  balance 
^      unexpended  July  1,  1907 115,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
[     June  4,  1897. 

(See  Appendix  Q  Q  3.) 

Jf,  Huron  Harbor^  Ohio. — This  harbor  is  situated' at  the  mouth  of 
Huron  River.  In  its  natural  condition  the  entrance  was  practically 
closed  by  a  sand  bar. 

The  first  project  for  its  improvement  is  ado  in  1^  J  I  >- 
A^ded   for  the  construction  of  two  lei  j  140  , 

extending  outward  from  the  ri^  T  I 
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ened  from  time  to  time  and  repaired  as  required,  and  the  channel  was 
finally  deenened  by  dredging. 

The  total  amount  expended  upon  these  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30, 1905,  was  $269,908.95. 

The  present  project  for  the  improvement  of  this  harbor  was  author- 
ized by  the  river  and  harbor  act  of  March  3,  1905.  It  is  based  upon 
a  survey,  plan,  and  estimate  called  for  by  the  river  and  harbor  act  of 
June  13,  1902,  and  is  published  in  full  in  the  Report  of  the  Chief  of 
Engineers  for  1904,  pages  3209  to  3218,  inclusive. 

This  plan  utilizes  all  that  portion  of  the  west  jetty  which  is  service- 
able, rebuilds  580  linear  feet,  and  extends  the  jetty  240  feet  and  termi- 
nates it  at  its  outer  extremity  in  a  pierhead  50  feet  square.  A  new 
east  jetty  is  also  constructed,  consisting  of  a  pierhead  of  the  same 
dimensions  «&.  that  on  the  west  jetty  and  300  feet  easterly  from  it. 
From  the  pierhead  a  new  jetty  of  rubble-mound  type  extends  to  a 
point  on  the  shore  1,200  feet  distant  from  the  channel.  The  channel 
and  a  part  of  the  sheltered  area  are  to  be  dredged  to  a  depth  of  21  feet 
and  the  old  east  jetty  is  to  be  completely  removed.  The  pierheads, 
340  linear  feet  of  the  old  west  jetty,  and  the  new  jetty  construction  are 
to  be  capped  with  concrete.  The  total  estimated  cost  of  the  work  is 
$315,500. 

In  the  spring  of  1904  it  was  necessarv  to  make  an  allotment  of 
$40,000  from  the  river  and  harbor  act  of  April  28,  1904,  for  the 
maintenance  of  this  harbor.  This  money  has  been  expended  in 
rebuilding  about  490  linear  feet  of  the  sHoreward  end  of  the  west 
jetty,  which  was  in  such  a  ruinous  condition  that  it  threatened  to 
give  way  and  to  involve  the  destruction  of  the  channel.  This  exten- 
sion directly  advanced  the  project  and  diminished  proportionally  the 
amount  required  for  its  completion. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $68,500 
and  authorized  contracts  to  be  entered  into  for  $200,000  moi-e  for  the 
completion  of  the  new  projects.  Of  this  latter  sum  all  but  $3,000  has 
now  been  appropriated. 

With  the  funds  appropriated  by  the  river  and  harbor  act  of  March 
3,  1905,  the  crib  foundation  of  two  pierheads  and  two  123-foot  by 
24-foot  sul)strueture  cribs  in  the  extremity  of  the  new  jetty  were 
completed. 

Work  has  been  in  progress  during  the  past  year  on  a  contract  for 
building  concrete  superstructure  on  582  Imear  feet  of  the  west  pier 
and  on  tAvo  pierheads  at  the  entrance;  also  to  construct  a  rubble- 
mound  jetty  on  the' east  side  of  the  entrance  1,800  feet  long.  Under 
this  contract  the  concrete  superstructure  on  the  east  and  west  pier- 
heads and  228.5  linear  feet  or  the  west  pier  has  been  completed,  and 
1,110  linear  feet  of  the  east  jetty  has  been  built  up  to  an  average 
height  of  5  feet  above  mean  lake  level. 

The  excavation  necessary  in  connection  with  the  execution  of  the 
project  and  for  maintenance  of  channel  has  been  done  by  the  U.  S. 
dredges  Maurnee  and  Burton. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
was  $113,026.57,  of  which  amount  $43,791.10  was  for  maintenance. 

Tlie  result  of  these  expenditures  has  been  to  obtain  a  channel  200 
feet  wide  and  20  feet  deep  at  mean  low  water  through  the  outer  bar 
and  jettied  channel  for  a  distance  of  three-fourths  of  a  mile,  and  to 
complete  48  per  cent  of  the  work  under  contract. 
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A  channel  8  feet  deep  extends  to  Milan  8  miles  above  the  mouth. 
The  water  surface  variations  are  similar  to  those  at  Sandusky  Harbor. 

There  has  been  a  marked  reduction  in  freight  rates  smce  tlie  project 
was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at  this 
particular  harbor,  but  to  that  at  the  other  harbors  along  the  lakes 
and  the  improvements  in  the  channels  connecting,  as  is  shown  by  the 
report  of  the  traffic  passing  through  the  Sault  Ste.  Marie,  and  it  is 
impracticable  to  determine  how  much  of  this  reduction  is  due  to  this 
particular  improvement. 

The  commerce  of  Huron  for  the  calendar  year  1906  amoimted  to 
1,675,096  tons,  a  decrease  of  44,454  tons  from  that  reported  for  the 
calendar  year  1905. 

July  1,  1906,  balance  unexpended $172,706.22 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     16, 000. 00 
Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 47, 000. 00 

235,  706.  22 
June  30,  1907,  amount  expended  during  fiscal  year : 

For  works  of  improvement $59,808.80 

For  maintenance  of  improvement 33.30 

59,842.10 

July  1,  1007,  balance  unexpemleil 175,804.12 

July  1,  1907,  outstanding  liabUities _     14,367.44 

July  1,  1907,  balance  available ._. 161,406.68 

July  1,  1907,  amount  covered  by  uncompleteil  contracts 86,760.41 

(See  Appendix  Q  Q  4.) 

J.  Vermilion  Harbor^  Ohio, — Vermilion  Harbor  is  at  the  mouth  of 
Vermilion  River,  which  empties  into  Lake  Erie  about  20  miles  eavSt- 
ward  from  Sandusky. 

The  improvement  of  this  harbor  was  first  undertaken  in  183G,  when 
an  appropriation  of  $10,000  was  made  for  the  purpose.  The  original 
project  provided  for  parallel  jetties  extending  outward  to  12  feet  of 
water  in  the  lake.  The  jetties  were  built,  but  the  current  only 
sufficed  to  maintain  a  channel  of  about  7  feet  depth  across  the  bar. 
In  the  natural  condition  of  the  harbor  there  was  only  about  2  feet  of 
water  at  this  place.  Dredging  was  accordingly  resorted  to  and  the 
project  enlarged  to  provide  for  a  depth  of  14  feet  of  water.  This 
mvolved  the  removal  of  rock,  and  the  project  was  never  fully 
executed. 

The  total  amount  of  money  expended  on  the  original  project  is 
$133,277.55. 

The  onlv  work  now  proposed  is  the  maintenance  of  existing  jet- 
ties in  a  durable  and  permanent  manner,  the  timber  superstructure 
to  be  removed  down  to  the  level  of  the  water,  the  side  walls  of  the 
cribs  to  be  i^eenforcHnl  by  a  riprapping  of  heavy  stone  having  a  slope 
of  1  on  li;  those  slo|ies  to  be  carried  up  above  the  surface  of  the 
water  so  as  to  give  the  jetty  a  height  of  5  feet;  above  water  the  heavy 
stone  protection  to  l)o  laid  m  the  form  of  a  pavement.  The  estimated 
cost  of  this  work  is  $42,850. 

No  work  has  been  done  during  the  past  fiscal  year. 

Under  the  appropriation  of  $15,000  in  the  river  and  harbor  act  of 
March  2, 1907«  a  contract  has  been  awarded  for  completing  the  reen- 
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forcement  and  repair  of  the  west  jetty  and  so  much  of  the  east  jetty 
as  the  funds  available  Avill  permit. 

The  amount  expended  on  the  existing  project  for  maintenance  to 
June  30,  1907,  was  $14,875.50. 

The  result  of  these  expenditures  has  been  to  provide  a  channel  12 
feet  deep  to  the  inner  end  of  the  piers.  A  channel  of  8  feet  extends 
to  the  Lake  Shore  Kailroad  bridge,  one-half  mile  above.  The  water 
surface  fluctuations  are  similar  to  those  at  Huron  or  Lorain. 

The  improvement  has  had  little  effect  on  freight  rates,  as  the  ton- 
nage of  the  port  is  small. 

The  receipts  and  shipments  for  the  calendar  year  1006  amounted 
to  1,025  tons,  a  decrease  of  7,185  tons  from  that  reported  for  the 
calendar  year  1005. 

July  1,  190(;.  balance  uiioxpondca $1,481.88 

Ainoiiiit  !ii)i)roi)riatod  by  rIvcM*  and  Uarl)or  act  approved  March  2,  1007-  15, 000. 00 

10, 481.  88 
Juno  30, 1007,  amount  expended  dtu'lnp  fiscal  year,  for  maintenance  of 
improvement  __  _  .    _   1.357.44 

July  1,  1{)07,  balance  unexpende<l 15,124.44 

July  1,  1007.  outstanding  liabilities 45.94 

July  1.  1007,  balance  available 15,07a5O 

(See  Appendix  Q  Q  5.) 

G,  Lorain  Ilurhov^  Ohio, — This  harbor  is  within  the  mouth  of  Black 
River,  where  it  enters  Lake  P2rie,  25  miles  west  of  Cleveland.  In  its 
natural  condition  the  depth  of  water  at  the  mouth  of  this  river  did 
not  exceed  3  feet,  but  the  river  itself  was  navigable  for  a  distance  of  3 
miles  from  its  mouth  for  all  vessels  then  in  use  upon  the  lake. 

The  first  project,  adopted  in  1828,  provided  for  the  construction  of 
parallel  j)iers  200  feet  apart,  running  out  to  a  depth  of  10  feet  in  the 
lake.  This  project  was  modified  in  1873  and  1880.  The  piers  have 
had  to  Ije  rebuilt  and  extended  from  time  to  time,  so  as  to  keep  pace 
with  increasing  re(|uirements,  and  dredging  has  been  resorted  to  to 
secure  a  greater  depth  than  the  natural  currents  would  afford.  The 
amount  expended  on  this  project  was  $202 .204:. 7 7. 

The  j)resent  project  was  adopted  bv  the  river  and  harbor  act  of 
March  3,  180i).  The  project  in  detail  is  given  in  full  in  the  Annual 
Report  of  Chief  of  Engineers  for  185)8,  pages  2718  to  2724,  inclusive. 
It  provides  for  the  construction  of  two  rubble-mound  brealnvaters 
converging  toward  the  lake,  having  an  opening  l)etween  them  at 
their  outer  extremities  500  feet  in  width  and  in  prolongation  of  the 
axial  line  of  the  jettied  channel.  It  also  provides  for  repairing  or 
rebuilding  the  jetties  and  for  dredging  the  protected  areas  to  a  depth 
of  20  feet.    The  estimated  cost  is  $<U>5,500. 

The  total  exi)enditure  authorized  by  the  river  and  harlx)r  act  of 
March  3,  181>J),  was  $r>50,000,  l)ut  that  amount  not  being  sufficient  to 
secure  the  c()mi)letion  of  the  work  at  such  prices  as  could  be  obtained 
by  advertisement  special  authority  was  given  in  the  river  and  harbor 
act  of  June  (>,  1900.  to  enter  into  contract  for  such  portion  of  the 
work  as  the  funds  available  would  allow,  at  a  cost  not  to  exceed  a  10 
per  cent  increase  over  the  orijrinal  estimates,  and  the  funds  required 
therefor  were  appropriated  in  the  river  and  harl)or  act  approved 
March  3,  1905,  and  sundrv  civil  acts  of  March  3,  1905,  and  June  30. 
1906.     The  act  of  March  2,  1907,  authorized  the  expenditure  of 
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$15,000  in  dredging  the  easterly  side  of  Black  River  from  the  inner 
end  of  the  easterly  Government  pier  to  East  Erie  Avenue  Bridge. 

There  has  been  expended  under  the  new  project  to  June  30,  1907, 
$508,006.85,  of  which  amount  $11,500.11  was  for  maintenance  during 
the  past  four  years.  Prior  to  that  time  the  amoiuits  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  this  expenditure  a  channel  has  been  dredged  to  a  depth  of  20 
feet  between  the  piers  and  for  1,000  feet  beyond.  Under  a  continuous 
contract  305  feet  of  the  west  pier  and  all  of  the  east  pier  (1,765 
linear  feet)  have  been  rebuilt  with  concrete  superstructure.  The  sub- 
structure cribs  of  both  pierheads  at  the  new  harbor  entrance  are  in 
place,  and  the  concrete  superstructure  of  west  pierhead  half  com- 
pleted. 

The  west  breakwater  has  been  built  up  to  4  feet  above  mean  lake 
level  for  300  feet  and  to  — 8  feet  for  1,200  feet.  The  east  breakwater 
has  been  completed  for  1.000  feet  and  built  up  to  the  water  surface  for 
300  feet. 

Under  a  contract  for  the  repairs  of  the  west  pier  the  timber  super- 
structui^  for  472  feet  has  l>een  replaced  by  concrete. 

The  project  is  now  75  per  cent  completed.  A  channel  of  20  feet 
depth  also  extends  up  the  river  to  the  steel  plant,  3  miles  above  the 
mouth,  and  is  maintained  by  local  authorities. 

The  water-surface  fluctuations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at  this 
particular  harbor,  but  to  that  at  the  other  harbors  along  the  lakes 
and  the  improvements  in  the  channels  connecting,  as  is  shown  by  the 
report  of  tlie  traffic  passing  through  the  Sault  Ste.  Marie;  and  it  is 
impracticable  to  determine  how  much  of  this  reduction  is  due  to  this 
particular  imi)rovement. 

It  is  expected  to  complete  the  project  with  the  funds  available. 

The  commerce  of  Lorain  for  the  calendar  year  1906  amounted  to 
4,325,091  tons,  an  increase  of  1,000,205  tons  over  that  reported  for  the 
calendar  vear  1905. 

July  1.  UKJi;.  balance  unoxiyended 1318,015.36 

Ainouut  apr>n)prlattHl  by  river  and  liarbor  act  approved  March  2, 

IfMjT 30,000.00 

348. 015.  30 
June  rJO.  1007,  n mount  oxpondod  during  fiscal  year : 

Fur  works  of  improvement $83,741.35 

For  niMintenanee  of  improvement 1,861.26 

85,  602.  61 

July  1,  1007.  balance  unexT>ended 262,412.75 

July  1,  1007,  outstanding  liabilities 14.128.07 

July  1.   1007,  balance  available 248,284.68 

July  1,  1007,  amount  covered  by  uncompleted  contracts 176,365.34 

(See  Appendix  Q  Q  6.) 

7.  Cleveland  Harbor,  Ohio.— The  old  harbor  of  Cleveland  was 
originally  entirely  within  the  mouth  of  the  Cuyahoga  Eiver,  where 
the  natural  depth  of  the  water  was  sufficient  for  the  requirements  of 
the  time.  The  mouth  of  the  river  was  obstructed  by  an  extensive 
sund  bar,  across  which  a  channel  of  varying  location  and  uncertain 
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depth  existed.  Sometimes  the  mouth  of  the  river  would  be  entirely 
closed  bj  the  action  of  the  waves  and  would  remain  so  imtil  a  freshet 
in  the  river  cut  out  a  new  entrance. 

The  first  improvement  was  undertaken  in  1825,  and  the  plan  con- 
templated straightening  the  channel  so  that  it  would  lead  more 
directly  into  the  lake,  and  making  the  new  location  permanent  by 
jetties  to  confine  the  water  and  concentrate  the  action  of  the  current 
upon  the  bar.  These  jetties  were  built,  repaired,  extended,  and,  in 
part,  rebuilt,  and  the  channel  was  made  deeper  and  maintained  by 
dredging  as  necessity  required ;  but  there  was  no  change  in  the  gen- 
eral plan  of  improvement  until  1875,  at  which  time  the  total  expendi- 
ture had  been  $34(),881.G1. 

In  1875  a  project  was  adopted  for  a  breakwater  of  timber  cribs  in 
5  fathoms  oi  water.  The  west  breakwater  was  commenced  in  1876 
and  completed  in  1883,  a  total  length  of  7,130  feet.  The  east  break- 
water was  commenced  in  1888  and  continued  at  intervals  until  1893^ 
when  its  length  was  2,41)4:.5  feet.  In  1895  an  opening  of  200  feet  was 
made  in  the  shore  arm  of  the  west  breakwater  as  a  sanitary  measure. 

In  1890  Congress  authorized  the  completion  of  the  improvement 
at  a  total  estimated  cost  not  to  exceed  $1,354,000,  in  accordance  with 
a  jjroject  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
189(),  pages  2949  to  2953,  inclusive.  This  project  involved  the  com- 
pletion of  the  east  breakwater,  coverin":  an  extension  of  about  3,000 
feet ;  removing  superstructure  of  the  olcl  west  breakwater  to  a  depth 
of  2  to  3  feet  below  water  level  and  replacinji^  it  with  a  superstructure 
of  concrete  masonry;  reen forcing  the  cribs  below  the  masonry; 
sheathing  the  face  of  the  east  brealvwater;  removing  and  rebuilding 
the  east  and  west  piers  and  widening' the  mouth  of  the  riven  A 
continuous  contract  for  the  work  was  authorized. 

In  1899  a  project  was  prepared,  and  was  authorized  by  the  river 
and  harbor  act  of  that  year,  for  deei)ening  the  channel  and  sheltered 
area  by  dredging  to  a  depth  of  21  feet.  This  project  was  enlarged  by 
the  act  of  June  13,  1902,  to  permit  the  dretlging  to  be  carried  to  a 
depth  of  25  feet.  The  estimated  cost  of  the  work  was  $478,400* 
(See  Annual  Kenort  of  the  Chief  of  Engineers  for  1899,  pp.  3076  to 
3078,  inclusive,  tor  project,  and  p.  30()I  for  estimate  as  revised.) 

The  river  and  harbor  act  of  June  13,  1902,  authorized  a  further 
modification  of  the  project  by  providing  for  improving  and  enlarging 
the  entrance  to  the  harbor  and  for  extending  the  breakwater  east- 
ward to  Gordon  Park,  in  tlie  city  of  Clevehuul,  a  distance  of  about 
10,000  feet,  at  a  total  estimated  cost  of  $4,481,450.  This  project  is 
descril)ed  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1901, 
pages  3277  to  3299,  inclusive.  The  act  authorized  an  exi>enditure  of 
$2,800,000  (of  which  $(>12,500  is  yet  to  l>e  appropriated),  under  the 
project,  but  this  authorization  was  increasecl  by  $900,000,  not  yet 

'  March  2,  1907,  which 
of  a  Government  dock 
eland,  in  accordance  with 
plan  printed  in  House  Document  No.  270,  Fifty-ninth  Congress, 
second  session,  contingent  upon  the  consent  of  the  Cleveland  xadit 
Club,  which  holds  a  lease  of  this  frontage. 

The  existing  project  for  improving  Cleveland  Harbor.  Ohio,  is 
therefore  a  combination  of  those  authorized  bv  the  acts  of  1876, 1896, 
1899, 1902,  and  1907. 
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There  has  been  expended  on  this  project  to  June  30,  1907,  $4,746,- 
447.71,  of  which  amount  $402,505.43  was  for  maintenance  during  the 
past  four  years.  Prior  to  that  time  the  amounts  expended  for  works 
of  improvement  and  for  maintenance  were  so  involved  that  it  would 
be  impracticable  to  separate  them. 

With  this  expenditure  the  mouth  of  the  river  has  been  widened, 
the  east  and  west  piers  rebuilt  and  capped  with  concrete,  with  the 
exception  of  a  small  amount  of  jetty  extension  and  dredging  near 
the  mouth  of  the  Cuyahoga  River  ana  south  of  the  Lake  Shore  Rail- 
way bridge,  which  has  not  been  carried  out  because  the  United  States 
has  been  unable  to  obtain  title  to  the  land  which  would  have  to  be 
dredged  away.  The  superstructure  of  the  west  breakwater  has  been 
removed  and  replaced  by  concrete  masonry,  and  the  lake  face  of  the 
cribs  protected  with  riprap.  The  old  east  breakwater  has  been 
repaired  and  extended  as  provided  for  in  the  project  of  1896,  with  the 
exception  of  about  270  feet,  which,  being  a  portion  of  the  shore  arm, 
was  not  built  on  account  of  the  modifications  in  the  river  and  harbor 
act  of  June  13,  1002,  which  rendered  its  construction  unnecessary. 

The  work  at  the  new^  entrance  and  for  the  extension  of  the  break- 
water eastward  is  being  carried  on  under  continuous  contracts.  The 
two  pierheads  to  mark  the  new  entrance  have  been  completed,  and  also 
about  51  per  cent  of  the  protection  and  two  projecting  breakwaters. 
On  the  breakwater  extension  work,  the  w^estern  division  is  about  81 
per  cent  completed  and  the  eastern  division  about  36  per  cent. 

From  1899  to  1904,  706,928  cubic  yards  of  material  was  excavated 
in  the  harbor  at  a  cost  of  $115,000,  but,  as  shown  by  the  annual  report 
of  the  district  engineer  for  1904,  the  deposit  which  took  place  over 
this  area  during  this  period  has  equaled  or  exceeded  the  amount 
of  material  removed,  and  the  work  done,  therefore,  must  be  regarded 
simply  as  maintenance  work  and  not  in  advancement  of  the  project. 

Under  an  appropriation  of  $200,000  by  the  river  and  harbor  act 
of  March  3,  1905,  a  contract  was  entered  into  for  removing  about 
1,250,000  cubic  yards  in  the  harbor.  During  the  past  year  the  con- 
tractors removed  986,820  cubic  yards,  making  a  total  of  1,237,400 
cubic  yards  to  June  30,  1907. 

The  U.  S.  dredge  Maumee  worked  at  Cleveland  Harbor  from 
October  8  to  November  19,  excavating  26,474  cubic  yards  from  the 
east  basin  at  a  field  cost  of  $1,503.37. 

As  a  result  of  these  expenditures  a  navigable  channel  20  feet  in 
depth  has  been  preserved  at  the  mouth  of  the  river  and  a  large  outer 
harbor  constructed  available  for  docks  and  anchorage.  Cuyahoga 
River  has  a  navigable  depth  of  20  feet  to  JeflPerson  street,  4  miles 
above  its  mouth  and  16  feet  for  1^  miles  farther,  and  is  maintained 
by  local  authorities. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at 
this  particular  harbor,  but  to  that  at  the  other  harbors  along  the 
lakes  and  the  improvements  in  the  channels  connecting,  as  is  shown 
by  the  report  of  the  traffic  passing  through  Sault  Ste.  Marie,  and 
it  is  impracticable  to  determine  how  much  of  this  reduction  is  due  to 
this  particular  improvement. 

The  sum  of  $700,000  can  be  profitably  expended  in  the  fiscal  year 
ending  June  30,  1909,  for  the  extension  of  the  east  breakwater  and 
construction  of  the  new  entrance,  which  is  required  to  extend  the 
Ix^nefits  already  given. 
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The  commerce  of  Cleveland  Harbor  for  the  calendar  year  1906 
amounted  to  12,247,C2(>  tons,  an  increase  of  827,820  tons  over  that 
reported  for  the  calendar  year  1005. 

The  usual  variation  in  the  level  of  the  water  surface  during  the 
season  of  navigfation  is  from  1  foot  above  to  2  feet  l)elow  mean  lake 
level.     Fluctuations  due  to  wind  are  about  2  feet. 

NEW  ENTRANCE,  BREAKWATER  EXTENSION,   ETC.,  ACT  JUNE  13,  1002. 

July  1,  1000,  balance  imoxpondotl $753,400.(53 

Amount  ni)i)roi)riat(Mi  by  sundry  civil  Ji<-t  approvtMl  Marcb  4,  1007-       200,000.00 


a'W,  499.  CKi 
Juno  30,  1007,  amount  oxiMMuiwl  durinj;  fiscal  year,  for  works  of 

improvement 257, 174.  10 


July  1 ,  1007,  balance  unexpended (590.  ;KJ5.  Kl 

July  1,  1007,  outstamUnjr  liabilities 00,418.29 


July  1,  1007,  balan<*e  available ._     035,907.24 


July  1.  1007,  amount  covered  l>y  un<*ompleteil  contracts 1.020,  G:i3.  14 

Amount  (estimated)  nMiuire<l  for  completion  of  cxistinix  project 2,293,950.00 


Amount  tbat  can  be  la'ofitably  expende<l  in  fiscal  year  ending  June 
.•»0,  1000,  for  works  of  improvement,  in  addition  to  the  balance 
imexi>ended  July  1,  1007 «700,000.00 

I  Submitted  in  cimipliance  with  requirements  of  sundry  civil  act  of 
[     June  4.  1807. 

I  NDER  CONTRACTS.   KTi.,   AUTHORIZED  BY   ACT  OF  JUNE  3,    1890. 

July  1.  1000,  balance  unexpended $08,929.  Oil 

June  30,  1007,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10,073.20 

For  maintenance  of  improvement 3,  5(>2.  00 


19,C3a 


July  1,  1007,  balance  unexiKMided .. 49,29^44 

July  1,  1007,  outstanding  liabilities _..    __      400.37 


July  1,  1007,  balance*  available 48,887.07 

MAINTENANCE   (DREDGING)    AND  CONTINUING  IMPROVEMENT. 

July  1.  100(;,  balance  unexpended $189,316.84 

Receipts  from   sales  .._ 49.15 

Amount  a|)proprlat(Hl  by  river  and  harl)or  act  ai»proved  March  2, 

1007  223,000.00 


June  :M),  1JM)7.  amount  exiHMuled  during  fiscal  year: 

For  works  of  improvement $105,010.20 

For  maintenance  of  imi>rovement 2,rH7.  20 


412.  :¥Kk  90 


107,093.40 


July  1.  1007,  balance  unexix»ndeil . :^04,(r72.GO 

July  1,  1007,  outstanding  liabilities .         9,325.:a0 

July  1,  10(»7,  balance  available ._     .   ._     ..._.-   _..    _.       295.347.88 


July  1,  1007,  amount  covered  by  uiu-omiUete*!  contracts 21.709.31 

Amount  (estimat(Hl)  requinnl  for  completion  of  existing  project...       203,000.00 

(See  Appendix  Q  Q  7.) 

oOf  this  amount  $500,0000  is  for  work  under  contract  authoriztitloii  of  1902 
and  $200,000  under  that  of  1007. 
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^,  Fairport  Harbor^  Ohio, — Tliis  harbor  is  situated  at  the  mouth  of 
(inmd  River,  where  it  enters  Lake  Erie,  about  2!)J  miles  eastward 
from  the  harbor  of  Cleveland.  Before  the  improvement  was  under- 
taken the  depth  across  the  bar  at  the  mouth  of  the  river  was  variable 
and  uncertain  and  quite  insufficient  for  the  needs  of  commerce. 

The  first  improvement  was  undertaken  in  1825,  and  the  original 
project  provided  for  the  construction  of  parallel  jetties  of  cribwork 
filled  with  stone,  placed  about  200  feet  apart  and  extending  outward 
across  the  bar  and  into  the  lake.  The  jetties  were  extended  from 
time  to  time  until  the  west  jetty  attained  a  length  of  2,370  feet  and 
the  east  jettj'  1,765  feet  from  the  original  shore  line.  These  jetties 
have  been  repeatedly  repaired  and  rebuilt  as  necessities  required,  and 
the  channel  has  been  deepened  and  redredged  many  times. 

By  the  river  and  harbor  act  of  June  3, 1896,  the  existing  project  for 
this  improvement  was  adopted.  This  project  is  described  in  the 
Report  of  the  Chief  of  Engineers,  189C,  pages  2956  to  2958,  inclu- 
si%-e,  and  provides  for  the  construction  of  two  breakwaters  converg- 
ing toward  the  lake,  the  outer  ends  being  in  deep  water,  and  sufficient 
space  being  left  between  them  to  afford  an  easy  entrance  to  the  jettied 
cnannel.  The  breakwaters  were  to  terminate  in  pierheads  50  feet 
.'square,  the  west  breakwater  to  have  a  length  of  2,050  feet  and  the 
east  breakwater  1,350  feet.  The  estimated  cost  of  the  work,  including 
dredging  between  the  breakwaters  to  a  depth  of  20  feet,  was  $510,000, 
which  was  revised  to  $585,000  in  1900.  (See  Annnnl  Report  of  the 
Chief  of  Engineers  for  li)60,  pp.  4071-4072.) 

A  further  modification  of  the  project  occurs  in  the  river  and  harbor 
act  of  March  3,  1905,  which  provides  that  the  westerly  arm  of  the 
breakwater  may  be  extended  to  a  point  at  or  near  the  shiirc,  the 
exjpense  thereof  to  be  paid  from  the  appropriations  therein  and  there- 
tofore made.    The  estimated  cost  of  this  extension  was  $120,000. 

The  act  of  1896,  however,  appropriated  $;i0.000,  of  which  amount 
onl}'  $20,000  was  allotted  for  beginning  the  improvement,  iiml  Ihe 
commencement  of  the  project  was  deferred  until,  bv  the  river  and 
harbor  act  of  March  3,  1899,  $100,000  was  appropriated,  all  funds 
available  to  that  period  having  been  applied  to  maintenance  of  the 
old  project. 

Tne  total  expenditures  to  June  30,  1899,  on  the  original  project, 
were  $:S78.808.8G. 

The  river  and  harbor  acts  of  June  13,  1902,  and  March  3.  1906, 
provided  not  only  for  continuing  existing  project  but  for  maintenance 
of  the  old  work.  From  the  various  appropriations  since  1699  there 
have  been  expended  $194,921.10  in  repairs  to  old  piers  and  dredging. 
With  these  funds  580  linear  feet  of  the  shoreward  end  of  the  east 
jelty  was  completely  rebuilt  of  timber  cribs  with  a  cx)ncrete  top,  and 
570  linear  feet  of  the  west  jetty  was  extensively  repaired  with 
tongued  and  grooved  piling  below  the  water  and  with  concrete  and 
stone  above,  and  the  outer  portion  of  both  jetties  was  protected  below 
water  by  a  sheathing  of  hard-wood  planK,  and  the  wooden  super- 
structtii'e  was  completely  repaired. 

This  harbor  suffers  greatly  from  the  extensive  movement  of  sand 
which  constantly  re-forms  the  bar  at  the  outer  end  of  the  jetties,  and 
extensive  dredging  has  also  been  re<|uired. 

With  the  funds  available  for  continuing  the  improvement,  828 
linear  feet  of  the  shoreward  end  of  the  west  breakwater,  us  provided 
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for  in  the  rej>ort  of  189G,  has  been  built  and  a  contract  is  being 
executed  for  connecting  this  breakwater  with  the  shore  by  a  rubblo- 
niound  structure.  Seventy-four  per  cent  of  tliis  contract  has  been 
completed,  -44  per  cent  having  been  done  during  the  past  year. 

There  has  been  expended  on  the  existing  project  to  June  30,  1907, 
$385,947.50,  of  which  amount  $119,805.94  was  for  maintenance  during 
the  past  four. years.  Prior  to  that  time  the  amount  expended  for 
works  of  improvement  and  for  maintenance  was  so  involved  that  it 
would  be  impracticable  to  separate  them. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

The  result  of  these  expenditures  has  lx»en  to  obtain  a  channel  20 
feet  deep  across  the  bar  at  the  mouth  of  the  river  and  to  protect  the 
entrance  from  westerly  storms.  A  channel  of  20  feet  depth  extends 
up  the  Grand  River  to  Richmond,  a  distance  of  1  mile  from  its 
mouth,  and  is  maintained  by  local  authorities. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
w^as  inaugurated,  but  this  has  l)een  due  not  (mly  to  the  work  at  this' 
particular  harbor,  but  to  that  at  the  other  harbors  along  the  lakes 
and  the  improvements  in  the  channels  connecting,  as  is  shown  by  the 
report  of  the  traffic  passing  through  the  Sault  Ste.  Marie,  and  it  is 
impracticable  to  determine  how  much  of  this  reduction  is  due  to  this 
particular  improvement. 

The  commerce  of  Fairport  Harbor  for  the  calendar  year  1906 
amounted  to  2,575,018  tons,  a  decrease  of  105,155  tons  rrom  that 
reported  for  the  calendar  year  1905. 

July  1,  lfX¥;,  balance  iiiioxiK'ndpa $133,877.08 

Amount  api)ropriat(»(l  by  river  and  harlH)r  act  approvcMl  March  2, 

1007 100.000.00 

Collections  on  account  of  damages  to  dredge  Burton lOCM 

23.%  084.  92 
June  ."^O,  1007,  amount  exi)endod  during  fiscal  year : 

For  works  of  imi)rovpment $44,887.00 

For  malntcnam-c  of  1mi)rovpment--         2,911.  4.'> 

47.700.35 

July  1,  1007,  balance  unoyi>ondo<l 186,185.57 

July  1,  11K»7,  outstanding  liabilities 10,377.67 

July  1,  10<)7,  balance  available .      _    .-    175,807.00 

July  1,  VM)1,  amount  covered  by  uncomplete*!  <'ontracts 37,705.78 

Amount  (eslimatcHl)  requiriHl  for  comi>Ietion  of  existing  i>rojeot 245,000.00 

(See  Appendix  Q  Q  8.) 

/?.  Afthtahiila  II(frbor^  Ohio. — This  harbor  is  situated  at  the  mouth 
of  tlie  Aslitabula  Kiver,  where  it  enters  Lake  Erie,  at  a  point  about 
50]  miles  eastward  from  the  harbor  of  Cleveland.  In  its  natural 
condition  the  mouth  of  the  river  was  obstructed  by  a  bar  upon  whidi 
the  depth  of  water  varied  according  to  the  prevailing  conditions  of 
storms  on  the  lake  and  freshets  in  the  river.  The  greatest  possible 
depth  on  the  bar  was  9  feet,  this  \mu^  the  distance  to  the  underlying 
rock  near  the  shore  line.  The  minimum  depth  j)robably  did  not 
exceed  *2  feet.  • 

Tlie  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  18'2G  and  provided  for  tne  construction  of  two  parallel 
jetties  extending  outward  into  the  lake.  Thes(»  jetties  have  been 
built  and  repaired  from  time  to  time  and  extended  farther  into  the 
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lake,  and  the  channel  lias  been  (ieejjened  hy  dredging  to  meet  tlin 
increasing  (ienianda  of  commerce,  the  project  being  modified  accord- 
ingly. 

The  total  amount  expended  on  the  original  project  was  $564,382.02. 

The  existing  project  was  adopted  imder  the  authority  of  the  river 
and  habor  act  of  1896  and  is  described  in  the  Report  of  the  Chief  of 
Engineers  for  1895.  pages  3122  to  3216,  inclusive,  and  provides  for 
the  construction  of  two  breakwaters,  each  1,500  feet  long,  and  two 
pierhead  cribs,  at  an  estimated  cost  of  $465,000, 

The  river  and  harlior  act  of  March  3,  I8fl9,  authorized  a  continuous 
contract  to  be  made  for  the  construction  of  these  breakwaters,  at  a 
cost  not  to  exceed  $430,000. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture of  the  unexpended  balance  on  hand  to  the  credit  of  the  improve- 
ment for  the  extennion  of  the  west  breakwater  to  a  point  at  or  near 
the  shore,  and  the  funds  have  been  applied  toward  the  prolongation 
of  the  west  breakwater  1,500  feet, 

A  contract  is  now  in  force  for  constructing  the  east  and  west  break- 
waters, and  iiiso  for  extending  the  west  breakwater  shoreward. 
Work  under  ihese  contracts  has  been  progressing  very  slowly.  After 
completing  about  65  per  cent  of  the  wprk  on  the  east  and  west  break- 
waters the  contractors  failed  and  the  work  has  been  assumed  by 
their  sureties,  who  have  completed  12  per  cent  additional. 

The  contract  for  extending  the  west  breakwater  shoreward  is  about 
fiO  per  cent  completed,  24  per  cent  having  been  done  during  the  year. 

The  amount  expended  on  the  existing  project  to  June  30,  1907,  is 
$505,343.99,  of  which  amount  $17,046.93  was  for  maintenance  during 
the  past  four  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  iniiiraoticable  to  separate  them. 

The  project  is  now  73  per  cent  completed. 

In  1904  the  Secretary  of  War,  under  authority  of  law,  gave  per- 
mission to  the  Pittsburgh,  Youngstown  and  Ashtaoula  Railroad  (Com- 
pany to  completely  remove  the  west  jetty  and  to  replace  the  same  by 
a  bulkhead  (10  feet  farther  to  the  west,  thus  increasing  the  width  of 
the  channel.  Under  the  authority  granted  by  this  permit  the  rail- 
road compauy  has  completed  1,120  feet  of  new  dock,  composed  of 
stone-filled  timber-crib  substructure  and  concrete  superstructure,  and 
has  made  an  extensive  fill  on  the  lake  front  and  to  the  westward  of 
the  new  dock,  reclaiming  about  16  acres;  and  the  Government  pier 
lias  been  removed  to  a  depth  of  18  feet. 

In  May,  190G,  authority  was  also  granted  to  the  Lake  Shore  and 
Afichigan  Southern  Railway  Companv  to  niake  certain  improvements 
on  the  easterly  side  of  the  river.  The  railway  company  is  to  take 
possession  of  the  east  pier  and  to  extend  it  northward  720  feet. 
Thence,  there  will  be  an  extension  of  about  900  feet  easterly ;  thence 
southward  to  meet  the  propertv  of  the  railway  company.  The  in- 
closure  will  be  filled  to  the  level  of  the  dock.  The  Government  east 
breakwater  will  afford  but  partial  protection  to  these  new  dock* 
The  railroad  company  has  been  authorized  to  extend  the  east  break- 
water to  protect  its  docks.  Work  on  this  improvement  was  begun 
in  .Tune.  1900,  and  has  been  vigorously  prosecuted  during  the  past 
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As  a  result  of  these  expenditures  the  depth  across  the  bar  at  the 
mouth  of  the  river  has  been  increased  to  20  feet  and  an  outer  harbor 
has  been  provided.  A  20-foot  channel  extends  up  the  river  1^  miles 
above  its  mouth  and  is  maintained  bv  the  local  authorities. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at 
this  particular  harbor,  but  to  that  at  the  other  harbors  along  the 
lakes  and  the  improvements  in  the  channels  connecting,  as  is  shown 
by  the  report  or  the  traffic  passing  through  the  Sault  Ste.  Marie; 
and  it  is  nnpracticable  to  determine  how  much  of  this  reduction  is 
due  to  this  particular  improvement. 

The  commerce  of  Ashtabula  Harbor  for  the  calendar  year  1906 
amounted  to  10,814,129  tons,  an  increase  of  1,063,438  tons  over  that 
reported  for  the  calendar  year  1005. 

July  1.  lOCMj,  Imlaiico  iinoxpeiidcMl $307,263.56 

Auiouiit  Jippropriated  by  river  niid  harbor  act  approved  March  2, 

VM)1 20.000.00 

Rei'oipts  from  sales G.  00 


327,2G9J56 

June  .*{o,  1J)07,  amount  exi>ended  during  fiscal  year: 

For  works  of  improvement $r»;i,  004. 01 

For  maintenance  of  improvement .    1,389.10 

04,393.11 


July  1,  UK)?,  l)alanco  unexpended 2G2,  876.  45 

July  1,  11)07,  (mtstandinj?  liabilities       _      .    14,458.65 


July  1,  11)07,  balance  available--   _.    248,417.80 


July  1,  1007,  amount  covered  by  uncompletetl  <'ontracts 183,370.88 

(See  Appendix  Q  Q  D.) 

JO.  CoNficaut  Harbor^  Ohio, — Conneaut  Harbor  is  at  the  mouth 
of  Conneaut  Creek,  in  the  northeastern  part  of  the  State  of  Ohio, 
and  GD]  miles  east  of  Cleveland.  In  its  natural  condition  the  creek 
was  ohstrueted  by  a  bar  at  its  mouth,  over  which  the  average  depth 
of  water  did  not  exceed  2  feet. 

The  first  improvement  was  undertaken  in  1829  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  cribs  filled  with  stone.  Only 
a  moderate  degree  of  improvement  was  sought,  and  the  greatest 
depth  ever  obtained  under  this  project  through  the  action  of  these 
jetties  did  not  exceed  12  feet. 

No  appr()[)riations  at  all  were  made  for  this  harbor  from  1880  to 
181)2.  At  the  end  of  this  period  the  jetties  were  in  a  decayed  and 
ruinous  condition,  and  the  channel  had  filled  up  with  sand  and  silt, 
and  had  practically  reverted  to  its  original  condition.  The  harbor 
could  only  be  used  by  small  sailing  craft,  such  as  were  then  engaged 
in  fishing. 

In  18J)2  a  i)roject  was  prepared  which  ])rovided  for  the  construc- 
tion of  parallel  jetties  200  leet  apart  and  extending  outward  to  a 
depth  oT  17  feet  in  the  lake,  and  appropriation-?  under  this  project 
were  made  to  1800. 

P2xpenditures  on  the  early  projects  were  $112,448.47. 
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The  existing  project  was  authorized  by  the  river  and  harbor  act  of 
June  3,  1896,  and  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  pages  2970-2972,  inclusive.  This  project  pro- 
vides for  the  completion  of  the  jetties  to  a  depth  of  17  feet  in  the  lake, 
and  the  construction  of  two  detached  breakwaters  converging  toward 
the  lake  and  designed  to  shelter  the  entrance  to  the  jettied  channel, 
and  for  securing  a  navigable  depth  of  20  feet  in  the  channel  and 
sheltered  area. 

The  estimated  cost  of  the  work  was  $610,000,  exclusive  of  mainte- 
nance. 

After  $220,000  had  been  appropriated,  an  expenditure  under  a 
continuous  contract  of  $450,000  was  authorized  by  the  river  and  har- 
bor act  of  June  13, 1902.  The  river  and  harbor  act  of  March  3,  1905, 
provides  an  addition  of  $60,000  for  continuing  the  improvement  and 
for  maintenance. 

The  total  amount  expended  on  existing  project  to  June  30,  1907,  is 
$690,701.01,  of  which  amount  $16,798.09  was  for  maintenance  during 
the  past  four  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  these  funds  the  project  has  been  completed,  256  feet  of  the 
east  breakwater  having  been  constructed  during  the  past  year. 

Some  shoaling  occurred  in  this  harbor  during  the  winter  months, 
and  the  U.  S.  dredge  Burton^  betw^een  May  10  and  23,  restored  the 
usual  width  and  depth  to  the  channel,  removing  about  14,291  cubic 
yards  of  material. 

As  a  result  of  these  expenditures  a  depth  of  20  feet  has  been 
obtained  across  the  bar  at  the  mouth  of  the  creek  and  an  outer  harbor 
has  been  constructed.  A  20- foot  channel  extends  up  the  river  one- 
half  mile  above  its  mouth,  and  is  maintained  by  local  authorities. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at  this 
l^articular  harbor,  but  to  that  at  the  other  harbors  along  the  lakes 
and  the  improvements  in  the  channels  connecting,  as  is  shown  by  the 
report  of  the  traffic  passing  through  the  Sault  Ste.  Marie;  and  it  is 
impracticable  to  determine  how  much  of  this  reduction  is  due  to  this 
particular  improvement. 

Sufficient  funds  are  available  from  the  unexpended  balance  of  the 
appropriation  for  the  maintenance  of  this  work  during  the  fiscal 
year  ending  June  30, 1909. 

The  commerce  of  Conneaut  Harbor  for  the  calendar  year  1906 
amounted  to  7,063,069  tons,-  an  increase  of  506,787  tons  over  that 
reported  for  calendar  year  1905. 
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July  1.  1906,  balance  unexpended $136,822.91 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1JK)7 20,000.00 

Keceipts  from  sales .13 

156, 823. 04 
June  30,  1907,  amount  expended  during?  fiscal  year : 

For  works  of  improvement $87,870. 18 

For  maintenance  of  improvement 2,554.12 

90, 424.  30 

July  1,  1907,  balance  unexpended 66,398.74 

July  1,  1007,  outstanding  liabilities ., 11,463.53 

July  1,  1907,  balance  available 54,935.21 

July  1,  1907,  amount  covered  by  ui.conipleted  contracts 11,357.58 

(See  Appendix  Q  Q  10.) 

IL  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, —  (a)  Car  ferry  Shenango  No.  1, — This  vessel  burned  and 
sank  while  held  in  the  ice  outside  of  the  harbor  of  Conneaut,  Ohio, 
on  March  29,  1904.     It  contained  26  empty  steel  cars. 

A  contract  was  aw^arded  in  June,  1904,  for  removal  of  the  wreck 
for  the  value  of  the  salvage.  This  contract  was  annulled  in  the 
spring  of  1905.  New  proposals  were  invited  and  contracts  entered 
into  August  5,  1905,  for  removal  of  the  wreck  for  the  sum  of  $9,800. 

There  has  been  expended  to  June  30,  1907,  $9,803.75. 

The  contractors  completed  the  removal  of  the  wreck  in  June,  1907. 

(6)  Tow  harge  Yntcon, — This  vessel  foundered  and  sank  off  the 
harbor  of  Ashtabula,  Ohio,  on  October  20,  1905,  about  1  mile  distant 
from  the  entrance.  Soon  after  sinking  it  was  struck  by  a  steamer 
which  carried  away  both  of  the  masts.  Upon  examination  in  the 
spring  of  1906  it  was  found  that  there  was  a  minimum  depth  over  it 
of  25  feet.  Removal  of  the  wreck  to  a  depth  of  30  feet  was  accom- 
plished under  a  verbal  agreement  during  the  month  of  July,  1906,  at 
a  cost  of  $400. 

{c)  Steamer  Lvcille. — This  vessel  foundered  and  sank  3.1  miles 
east-northeast  from  the  Toledo  light  on  August  9,  1906.  Its  removal 
was  acomplished  by  contract  in  December,  1906,  at  a  cost  of  $1,400. 

{(l)  Scjiooner  Algeria, — This  vessel  foundered  and  sank  off  Cleve- 
land Harbor,  Ohio,  1  mile  north  of  the  main  entrance,  on  May  9,  1906. 
Removal  to  a  depth  of  28  feet  was  accomplished  by  contract  in  Oc- 
tober, 1906,  at  a  cost  of  $1,000. 

{e)  Schooner  ^Vm.  Crosthicaite, — ^This  vessel  foundered  and  sank 
in  the  pasage  south  of  Kelley  Island,  about  4  miles  from  Marblehead 
light-house,  on  September  4,  1906.  An  allotment  of  $2,000  was  made 
for  its  removal,  wnich  was  done  by  the  U.  S.  dredge  Maumee  in  No- 
vember, 1906. 

(/)  Steamer  City  of  Concord. — ^This  vessel  foundered  and  sank  7 
miles  east  of  Marblehead  light-house  on  September  30,  1906.  Re- 
moval of  wreckage  to  depth  of  30  feet  was  done  by  the  U.  S.  steamer 
Visitor  during  >*ovember,  at  a  cost  of  $100. 

{g)  Tug  McCormick, — This  vessel,  which  was  carried  out  into  the 
lake  by  the  ice  in  January,  1907,  was  later  raised  and  taken  into  the 
Grand  River  at  Fairport.  Ohio,  by  the  owners  and  allowed  to  sink 
on  the  east  bank  of  the  channel  opposite  the  warehouse  of  the  Balti- 
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more  and  Ohio  Railway  Company.  An  allotment  of  $1,600  was 
made  for  the  removal  of  the  wreck,  and  steps  are  under  way  to  accom- 
plish this  result  by  contract. 

(See  Appendix  Q  Q  11.) 

EXAMINATIONS   MADE   IN    COMPLIANCE   WTTH   RI\T:R  AND   HARBOR  ACT  OF 

MARCH  3,  1905. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  approved  March  3,  1905,  of  the  following  localities  within 
this  district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursu- 
ant to  law,  and  were  transmitted  to  Congreas  and  printed  in  docu- 
ments as  indicated : 

L  Preliminary  examination  of  Ashtabula  Harbor^  Ohio^  with  a 
view  to  the  extension  of  the  easterly  arm  of  the  breakwater. — Report 
dated  May  19, 1906,  is  printed  in  House  Document  No.  86,  Fifty-ninth 
Congress,  second  session.  It  is  not  deemed  advisable  at  this  time  for 
the  United  States  to  undertake  the  proposed  extension  of  the  break- 
water. 

2.  Preliminary  examination  of  Cleveland  Harbor^  Ohio^  with  a 
view  to  obtaining  wharf  room  for  the  storage  of  material  and  plant 
and  other  Government  property, — Report  dated  September  20,  1905, 
is  printed  in  House  Document  ^^o.  270,  Fifty -ninth  Congress,  second 
session.     The  plan  presented  is  estimated  to  cost  $98,000. 

IMPROVEMENT  OF  EUIE  IIAHBOU,  rEXXSYLVANIA,  AND  OF  CERTAIN 
RIVERS  AND  HARBORS  IN  WESTERN  NEW  YORK. 

This  district  was  in  the  charge  of  Col.  H.  M.  Adams,  Corps  of 
Engineers. 

1,  Harbor  at  Erie^  Pa. — In  its  original  condition  the  harbor  of 
Erie  was  nearly  landlocked,  the  only  entrance  being  at  the  east  end 
through  a  channel  which  was  narrow  and  tortuous,  variable  in  posi- 
tion, with  a  depth  of  about  6  feet. 

The  original  project  approved  March  26,  1824,  provided  for  clos- 
ing the  eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which 
there  should  be  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
The  project  also  included  the  necessary  work  of  dredging  to  keep  the 
channel  open,  making  the  necessarv  repairs  to  existing  structures,  and 
maintaining  the  Presque  Isle  Peninsula, 

The  project  was  modified  by  the  river  and  harbor  act  of  March  3, 
1890,  to  require  the  harbor  basin  and  entrance  channel  to  be  dredged 
to  a  depth  of  20  feet  at  mean  lake  level,  the  north  and  south  piers 
to  be  provided  with  concrete  superstructure  and  extended  500  and 
1,000  teet,  respectivelv,  and,  conditionally,  as  stated  in  House  Docu- 
ment Xo.  70,  Fifty-fifth  Congress,  first  session,  four  protection  jetties 
to  be  built  along  the  outer  shore  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  completing  the  modified  project  was  $377,000. 

At  the  beginning  of  the  past  fiscal  year,  under  the  modified  project, 
1,210  feet  of  wooden  superstructure  on  north  pier  had  been  replaced 
with  concrete,  the  north  pier  had  been  extended  510  feet,  two  pro- 
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tectioii  jetties  had  Ixien  built,  tlie  channel  dredged  20  feet  deep,  the 
dredging  of  the  basin  20  feet  deep  nearly  completed,  and  the  wooden 
superstructure  on  all  of  the  south  pier  (1,217  leet)  had  been  replaced 
with  concrete. 

During  the  fiscal  year  the  dredging  of  the  basin  has  been  com- 
pleted and  the  south  pier  has  l>een  extended  500  feet. 

Replacing  with  concrete  the  old  timber  superstructure  on  750  feet 
of  north  pier  is  now  in  progi*ess. 

Work  proposed  for  the  ensuing  fiscal  3'ear  includes  the  further 
extension  of  the  south  pier  500  feet,  the  completion  of  the  750  feet  of 
concrete  superstructure  on  the  north  pier,  the  replacing  with  stono 
superstructure  of  1,200  linear  feet  of  timber  superstructure  on  the 
south  breakwater  damaged  by  storm  of  January  20,  1907,  mainte- 
nance of  (^liannels  and  structures  and  necessary  protection  to  Presque 
Isle  Peninsula ;  all  for  the  purpose  of  making  the  improvement  avail- 
able, and  for  extension  of  benefits. 

The  total  amount  expended  on  the  harbor  to  June  30,  1907,  was 
ii)l,270,8()1.84.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance. 

The  maxinuim  draft  that  could  be  carried  June  30,  1907,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  imder  improvement 
was  19  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities — such  as  coal,  grain,  lumber, 
and  ore. 

The  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  years : 


Year.  .  Number. ,  Tonnasre.    j  Year. 


Nuinf)er.  >  Tonnage. 

I 


1897 '        3.133       4,051, 9H4      1902 2,809 


1898 '  li.939  ' 

1899 8, 200 

1900 2, 709 

1901 3.405 


3,939,019  ;  1903 
3,961,794  I  19(M 
3,403,312  '!  1905 
3,204,325      1906 


2,428 

1,996 
2,682 
2,579 


3.873,734 
8,503,628 
2,890,821 
4,134,459 
4,477,764 


For  more  extended  information  and  photographs,  see  Annual  Re- 
port of  the  Chief  of  Engineei>;  for  1900,  page  4100  et  seq.,  and  for 
1903,  page  2115  et  seq.;  and  for  list  of  surveys,  see  page  3239,  Report 
of  the  Chief  of  Engineers  for  1897. 

A  chart  of  Erie  Harbor  is  issued  in  the  series  of  charts  of  the  sur- 
vey of  the  Northern  and  Northwestern  Lakes,  index  Ec  2. 

July  1,  IIKK).  balaiico  unexi)onde<l $100,355.00 

Amount  appropriatetl  by  river  and  harbor  act  approveil  March  2, 

1!X)7 120,000.00 

220,355.00 
June  30,  1007,  amount  oxpondoil  durinj:  fiscal  year: 

For  works  of  improvement $28,343.79 

For  maintenance  of  improvement 21,282.43 

49,  620.  22 

July  1,  1907,  balance  unexi)endetl 170.  72a  78 

July  1,  1907,  amount  covered  by  uncompleted  contracts 86,355.86 

(See  Appendix  R  R  1.) 
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2.  Harbor  at  Dxtnkivk^  N.  Y. — This  is  an  artificially  protected  har- 
bor lying  in  an  indentation  of  the  south  shore  of  LaCe  Erie,  between 
Point  Gratiot  on  the  west  and  Battery  Point  on  the  east.  The  dis- 
tance lietween  these  points  is  9,600  feet,  and  the  maximum  breadth 
of  the  indentation  is  3,600  feet. 

The  original  depth  of  water  was  about  10  feet  and  15  to  16  feet 
to  imderlying  rock. 

The  project,  approved  November  30,  1870,  provided  for  a  detached 
breakwater  2,860  feet  long,  one  part  of  which,  2,300  feet  long,  was 
to  be  nearly  parallel  with  the  shore;  the  other  part,  560  feet  long,  to 
be  nearly  parallel  with  the  axis  of  the  entrance  channel. 

This  breakwater  and  the  pier  already  built  were  to  form  the  har- 
bor and  the  old  channel  was  to  be  enlarged  to  170  feet  wide  and  13 
feet  deep. 

The  project  adopted  by  Congress  and  provided  for  by  the  river  and 
harbor  act  of  June  3,  1896,  consisted  in  completing  the  breakwater 
as  before  planned  by  the  addition  of  360  feet  to  its  eastern  end  and 
adding  the  channel  arm  560  feet  long,  and  in  addition  thereto  dredg- 
ing the  entrance  channel  and  a  harbor  basin,  containing  in  all  about 
65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels  drawing 
16  feet.  This  work  was  completed  in  1898  at  a  total  cost  of 
$389,0()0.55. 

The  total  amount  expended  on  the  harbor  to  June  30,  1907,  was 
$969,278.57. 

It  is  impracticable  to  separate  the  cost  of  construction  and  main- 
tenance. 

During  the  past  fiscal  year  no  work  was  done  except  minor  repairs. 

Work  proposed  for  the  ensuing  fiscal  year  consists  in  placing  the 
structures  damaged  by  storm  of  January  20,  1907,  in  as  good  repair 
as  practicable  with  the  funds  on  hand. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  16  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

Freight  rates  have  not  been  affected  by  the  project. 

The  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  vears: 


Year.  NiimbiT.    Tonnago.  Year.  Number.,  Tonnage 


1897 197 

1898 180 

1899 iQo 

1900 07S 

1901 ::.  1?! 


r>  160      190'>  1^  1  83,485 


22.005      1903 


117  I  6,128 


82,783      1904 {}'  '  Ji^ 

107,316      19tV» }}6  J»^ 

49,148      1906 1"  ^^''"" 


For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  2748  et  seq.,  and  for  reports  of 
surveys,  see  page  3127,  Reiwrt  of  Chief  of  Engineers  for  1896,  and 
page  4150,  Report  of  Chief  of  Engineers  for  1900. 

A  chart  of  I)unkirk  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ea  8. 
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July  1,  190G,  balance  iinexpondwl $21,011.11 

Juno  .'iO,  1907,  amount  exiHMided  during  ttscal  year,  for  maintenance 
of   improvement :*.,(K>2.30 

July  1,  1007,  balance  unexiuMuUHl 1^308.81 

(See  Appendix  R  R  2.) 

3.  Ilarhor  at  Buffalo,  X.  Y. — Buffalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  the  entrance  chan- 
nel fi'om  the  lake  was  shallow  and  frequently  closed  by  a  gravel  bar. 
The  original  project  for  the  improvement  of  this  harbor  was  adopted 
in  1820,  and  provided  at  first  for  the  construction  of  piers  on  the 
north  and  south  sides  of  Buffalo  Creek.  Subsequently  a  masonry 
sea  wall,  5,400  feet  long,  was  built  along  the  lake  shore  south  of  the 
harbor  entrance,  and  a  sand-catch  pier  of  piles  and  stone,  879  feet 
long,  built  out  from  the  shore. 

Between  18G8  and  1893  a  detached  breakwater,  7,600  feet  long,  was 
built  of  timber  cribs  about  a  half  mile  distant  from  the  lake  shore 
and  parallel  with  it. 

A  shore  arm  about  4,000  feet  long  was  projected  in  1874  to  extend 
to  the  south  end  of  this  breakwater,  leavmg  an  opening  of  150  feet. 
Work  on  this  was  in  progress  when  it  was  wrecked  by  storm  in  1893. 

A  new  project  was  adopted  in  1895  on  the  recommendation  of  a 
Board  of  Engineer  officers  and  consisted  of  the  abandonment  of  the 
shore  arm  and  the  extension  of  the  breakwater  to  Stony  Point. 

The  report  of  the  Board  and  details  of  its  plans  are  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  3153 
et  seq.  The  river  and  harbor  act  of  June  3, 1890,  added  to  tne  project 
of  the  Board  by  providing  for  the  construction  of  a  farther  length 
of  the  sand-catch  pier,  extending  it  to  the  established  pierhead  line. 

The  river  and  harbor  acts  of  June  6,  1900,  and  June  13, 1902,  made 
special  provision  for  deepening  the  entrance  to  Buffalo  Harbor  and 
the  citv  ship  canal.  The  entrance  channel  has  lx»en  dredged  23  feet 
deep  at  mean  lake  level  for  a  width  of  200  to  300  feet  for  2,200  feet 
outward  from  outer  end  of  north  pier,  150  feet  wide  between  the 
piers  to  its  inner  end  (junction  of  Buffalo  River  and  city  ship 
canal),  except  over  an  area  of  rock  at  that  point,  where  the  depth  is 
from  211  to  '^^  f^*^t. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor, 
adopted  June  3, 189(),  and  modified  by  the  emergency  river  and  harbor 
act  of  June  0,  1900.  and  the  river  and  harlx)r  acts*  of  June  13,  1902, 
March  3,  1905,  and  March  2, 1907,  is  as  follows: 

{a)  To  build  an  extension  of  the  breakwater  to  Stony  Point,  leav- 
ing the  necessary  openings  for  the  convenience  of  commerce. 

{h)  To  extend  the  sand-catch  pier  to  the  established  pierhead  line. 

(r)  To  build  an  arm  LOOO  feet  lon^  to  the  Stony  Point  section  of 
breakwater  for  the  purpose  of  protecting  the  south  harbor  entrance. 

{<!)  To  maintain  existing  structures  by  strengthening  timber-crib- 
concrete  portions  and  by  making  repairs  and  replacing  the  wooden 
superstructure  of  the  breakwater  with  concrete  and  stone  when  neces- 
sary, and  to  maintain  the  north  entrance  channel  23  feet  deep  at  mean 
lake  level. 

{e)  To  dredge  to  a  depth  of  23  feet  at  mean  lake  level  an  area  at 
south  end  of  harbor  sufficient  to  provide  access  to  canals  of  Ladca- 
wanna  Steel  Company  and  Buffalo  and  Susquehanna  Iron  Company, 
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(/)  To  remove  to  a  depth  of  23  feet  a  shoal  outside  the  main  or 
north  entrance  to  the  harbor. 

Of  the  above,  items  (a)  and  (b)  have  been  completed,  item  (c)  is 
now  in  progress,  item  (d)  will  be  required  indefinitely,  and  it  is 
expected  to  complete  items  {e)  and  (/)  during  the  present  season. 

During  the  fiscal  year  work  on  the  south  entrance  arm  has  been 
continued  and  it  is  now  nearly  to  water  level. 

Work  of  placing  stone  superstructure,  sea  slope,  and  riprap  on  723 
feet  of  south  harbor  section  of  breakwater  was  nearly  completed 
and  minor  repairs  were  made  to  timber  structures. 

Work  proposed  for  the  ensuing  fiscal  year,  for  making  improve- 
ments available,  and  for  extension  of  benefits,  consists  in  completing 
stone  superstructure,  sea  slope,  and  riprap  on  south  harbor  section  of 
breakwater;  continuing  work  on  south  entrance  arm;  dredging  at 
south  end  of  harbor;  removing  shoal  outside  of  north  entrance  to 
harbor;  repairing  timber  portions  of  breakwater,  and  general  main- 
tenance of  channels  and  structures. 

The  total  amount  expended  by  the  United  States  on  the  improve- 
nient  of  Buffalo  Harbor  to  June  30.  1907,  was  $5,129,013.70.  It  is 
impracticable  to  separate  the  cost  or  construction  and  maintenance. 

A  good  harbor  has  been  obtained.  The  principal  features  are 
north  ajid  south  piers  and  the  entrance  channel  between  them  at  the 
mouth  of  Buffalo  Creek,  in  which  most  of  the  business  of  the  port 
is  done,  and  the  outer  breakwater  system,  consisting  of  four  sections 
of  breakwater  of  an  aggregate  length  of  22,600  feet,  inclosing  an 
outer  liarbor  4^  miles  long  and  over  one-half  mile  wide.  This  break- 
water system  comprises  8,894  linear  feet  of  breakwater  of  timber- 
crib-concrete  type,  7,250  linear  feet  of  stone  or  rubble-mound  type, 
723  feet  of  timber-crib-stone  type;  1,910  linear  feet  of  wrecked  tim- 
ber-crib rebuilding  to  timber-crib-stone  type,  and  3,823  feet  of  tim- 
ber-crib type. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
lake  level  over  the  shoalest  part  of  the  localitv  under  improvement 
was  20  feet,  except  at  the  Stony  Point  end  of  the  outer  harbor  basin, 
where  the  maximum  draft  is  limited  to  14  feet.  The  usual  variation 
of  level  of  water  surface  is  from  3  to  4  feet,  with  maximum  variation 
much  greater. 

Attention  is  called  to  the  need  of  a  storage  ground,  work  yard,  and 
sli])  for  loading  and  unloading  timber  and  other  materials  used  in 
harbor  construction.  The  Government  has  no  place  for  storage  and 
(lockage  of  this  character,  and  the  rental  of  propertjr  for  the  purpose 
is  neither  feasible  nor  desirable  in  a  crowded  port  like  Buffalo.  The 
cost  of  providing  such  adequate  storage  facilities  is  estimated  at 
$73,000,  and  it  is  recommended  that  the  existing  project  be  extended 
by  Congi-ess,  so  as  to  provide  for  these  facilities  at  the  cost  stat.ed. 

The  i)roject  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  commerce  of  Buffalo  is  large.  During  the  year  1906  arrivals 
and  departures  of  vessels  by  lake  and  river  aggregated  in  number 
8,294  and  in  tonnage  13,870,759. 

The  arrivals  and  departures  of  canal  boats  by  the  Erie  Canal  were 
5,6CG  in  number,  with  a  tonnage  of  1,769,919. 
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The  principal  receipts  by  lake  and  river  were  wheat,  com,  flour, 
oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork.  The 
total  receipts  amounted  to  10,680,196  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and 
cement  ana  aggregated  4,888,142  tons. 

For  comparison,  the  following  table  is  given,  showing  the  arrivals 
and  departures  by  lake  and  canal  and  the  tonnage,  for  the  past  five 
years : 


Year. 


1902 
1908 
1904 
1906 
1906 


Lake. 


Number. 


9,811 
8,727 
7,375 
7,950 
8,291 


Tonnage. 

11,666,280 
11,686,719 
10,783.980 
12,090,153 
13,876,769 


Canat! 

Number. 


Tonnage. 


6,560 
6,974 
5,132 
4.902 
5,666 


883,619 

1,8M,216 

968,726 

985,861 

1,769,919 


Total  shipments  and  receipts:  1905,  13,210,147  tons;  1006,  17,338,- 
257  tons. 

For  more  extended  information  and  maps  and  photographs,  see 
Annual  Reports  of  the  Chief  of  Engineers  since  1897,  and  for  reports 
of  surveys  see  page  3153,  Report  of  Chief  of  Engineers  for  1895^  and 
reference  on  page  703,  Report  of  Chief  of  Eni^ineers  for  1906,  printed 
in  full  in  House  Document  No.  240,  Fifty-ninth  Congress,  first  ses- 
sion. 

A  chart  of  Buffalo  Harbor  is  issued  in  the  s^^ries  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ea  1. 

July  1,  100<>,  balance  unexix^nded $235,219.66 

Aniouut  appropriattnl  by  river  and  harbor  act  approved  March  li, 

1907 533,436.00 

Kecelve<l  from  other  sources 1 20.85 

768,  676.  51 
June  30,  1007,  amount  exi)ended  during  Iis<'nl  yt»ar: 

For  works  of  improvement .$15,418.20 

For  maintenance  of  improvement .^)4.  022.  20 

70,  340.  40 

July  1,  1007,  balance  unexpendetl 608.336.02 

July  1,  10<)7.  anumnt  covere<l  by  uncompleted  contracts 472,079.73 

(See  Appendix  K  K  H.) 

4.  Lake  Erie  etttrnnce  to  Blach  Rock  Ilarhor  and  Erie  Basin^  New 
York, — The  adopted  project  contemphites  the  formation,  by  dredging 
and  rock  removal,  of  a  channel  2,800  feet  long,  400  feet  wide,  and  23 
feet  deep  at  mean  lake  level,  except  where  l)ed  rock  is  foiuid  at  a  depth 
of  22  feet,  from  ButFalo  main  entrance  channel  to  Erie  Basin,  and  a 
branch  channel  and  basin  1,020  f(»et  long,  500  feet  wide,  and  23  fe^t 
deep  at  mean  lake  lev(»l,  to  Black  Rock  Harbor,  at  an  estimated  cost  of 
$814,r>43.  The  act  of  June  i:i,  1002,  authorized  the  letting  of  a  con- 
tinuing contract  in  the  sum  of  $r)14,()48,  exclusive  of  amount  appro- 
priated, for  completing  the  work. 

The  plan  of  improvement  is  printed  in  Iloust*  Document  No.  125, 
Fifty-sixth  (^ongress,  second  s(»ssion,  and  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1001,  page  '^M^k 
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The  work  was  begun  April  30,  1903,  under  a  continuing  contract 
for  the  whole  work,  to  be  completed  under  certain  conditions  of  con- 
tract on  or  before  December  31,  1906. 

The  work  was  not  completed  on  that  date,  and  the  time  limit  was 
waiv^ed  for  a  reasonable  period,  the  contractor  to  pay  the  extra 
expense  incurred  by  reason  of  the  extension  of  time. 

At  the  close  of  the  fiscal  year  the  channel  from  Buffalo  north  en- 
trance channel  to  Erie  Basin  was  nearly  completed  and  the  basin  75 
per  cent  excavated. 

The  total  amount  expended  on  the  project  to  June  30,  1907,  was 
$588,970.01,  all  for  works  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  at  mean  lake  level  June  30,  1907,  was 
10  feet,  and  the  usual  variation  of  level  of  water  surface  from  3  to  4 
feet,  with  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor,  New  York. 

The  locality  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  or  the 
Northern  and  Northwestern  Lakes,  index  Ea  1,  and  on  an  index  map 
facing  page  2142,  Annual  Report  of  the  Chief  of  Engineers  for  1903. 

Reierence  to  survey  is  made  on  page  592,  Report  of  the  Chief  of 
Engineers  for  1900. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has  not, 
as  a  separate  work,  affected  freight  rates. 

All  the  funds  authorized  for  this  work  have  been  appropriated. 

July  1,  Um),  balaiK'o  unexpon<le<l $551,092.65 

June  80,  11K)7.  amount  expeudeil  during  fiscal  year,  for  works  of  im- 
provement       325,425.66 

July  1,  1007.  balance  unexpended 225,666.99 

July  1,  1907,  amount  covered  by  uncomi)leted  contracts 225,204.07 

(See  Appendix  K  R  4.) 

f>.  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor^  New 
York. — The  first  appropriation,  $50,000,  for  this  improvement  was 
made  March  3,  1891),  and  an  appropriation  of  $191,701.25  was  made 
June  (),  11)00,  to  complete  the  work. 

The  adopted  project  is  to  build  a  breakwater  about  2,200  feet  long, 
covering;  and  protecting  the  entrance  to  Erie  Basin  and  Black  Rock 
Harbor  and  the  hike  front  of  Buffalo  Harbor  between  the  State 
structures  known  as  the  Erie  Basin  breakwater  and  the  Bird  Island 
pier. 

The  project  has  been  completed  and  the  breakwater  is  the  northerly 
section  of  the  outer  breakwater  system  forming  the  outer  harbor  of 
Buffalo. 

The  amount  expended  to  June  30,  1907,  was  $238,436.81,  of  which 
$230,278.10  was  for  construction  and  $2,158.71  was  for  maintenance. 
No  money  was  expended  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  locality  under  improvement  at  mean  water  level  June  30,  1907, 
was  20  feet,  and  the  usual  variation  of  level  of  water  surface  is  from 
3  to  1  feet,  with  maximum  variation  much  greater. 

For  conunercial  statistics  see  report  on  Buffalo  Harbor, 
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For  more  extended  inforiniitiou  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1897,  page  3246  et  seq.,  and  for  1901,  page  3324 
et  sec[.,  and  for  report  of  survey  see  page  3246,  Report  of  the  Chief  of 
Engineers  for  1897. 

The  locality  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  No.  Ea  1,  and  on  an  index 
map  facing  page  2143,  Annual  Report  of  the  Chief  of  Engineers  for 
1903. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 
not,  as  a  separate  work,  affected  freight  rates. 

This  breakwater  is  the  most  northerly  section  of  the  breakwater 
system  protecting  Buffalo  Harbor. 

July  1.  100r>,  Imlaiioo  unoxi)emlod $:^,2G4.44 

July  1,  1907,  balance  uiioxi)oiu1cm1 .'{,264.44 

(See  Appendix  R  R  5.) 

6,  Black  Koch  Ilarhov  and  channel^  ^tin  York, — Black  Rock  Har- 
bor is  in  reality  a  canal  built  along  the  east  bank  of  Niagara  River, 
located  partially  between  the  main  shore  and  Smiaw  Island,  and  hav- 
ing at  its  lower  end  a  lock  30  feet  wide  by  t200  teet  long,  and  a  depth 
of  9^  feet  on  miter  sills  at  mean  lake  level.  This  harlxor,  or  canal,  is 
separated  from  the  P^rie  Canal  by  a  wall  of  stone  and  earth. 

The  object  of  the  improvement  is  to  ])rovide  a  channel  for  deep- 
draft  vessels  l)etween  Buffalo  and  Tonawanda  around  the  rapids  at 
the  head  of  Niagara  River.  This  is  to  be  accomplished  by  making 
a  channel  200  feet  wide  and  23  feet  deep  at  mean  lake  level,  joining 
at  the  foot  of  Maryland  street,  Buffalo,  the  23- foot  channel  now  under 
contract,  the  proposed  channel  to  extend  westerly  and  northerly, 
through  Black  Rock  Harbor  and  Erie  Canal  combined,  to  the  present 
lock,  where  a  ship  lock  of  the  requisite  capa(;ity  is  to  be  built,  the 
channel  to  extend  from  the  foot  of  the  ship  lock  through  the  Niagara 
River  to  deep  water  alK)ve  Tonawanda,  400  feet  wide  and  23  feet  deep 
at  mean  river  level.  The  estimated  cost  is  $4,500,000.  The  project 
contemplated  a  lock  000  feet  in  length  and  00  feet  in  width  between 
quoins;  l)ut  in  order  to  accommoihite  vessels  of  the  largest  size  now 
in  use  and  under  const ru(!t ion  which  may  desire  to  use  it,  the  dimen- 
sions of  the  lock  have  been  increased  to  050  feet  in  length  and  70  feet 
in  width. 

Continuing  contracts  were  authorized  by  the  river  and  harbor  act 
of  March  2,  1907,  in  the  sum  of  $1,000,000,  yet  to  l)e  appropriated, 
for  prosecuting  the  project. 

Report  of  survey  is  printed  on  page  3284  et  sec[.  of  report  for  1904, 

Lands  and  structures  needed  in  the  prosecution  of  the  work  have 
been  granted  to  the  United  States  I)y  the  State  of  New  York,  and  a 
continuous  contract  has  l)een  made  for  the  excavation  of  the  south- 
erly r),400  feet,  more  or  less,  of  the  channel,  to  Iwi  completed  December 
31,  lOOS. 

All  the  funds  authorized  for  this  excavaticm  have  been  appro- 
priated. 

Plans  and  specifications  for  further  channel  excavation,  and  for 
ccmstruction  of  lock  walls,  have  l)eeii  prepared,  and  bids  for  channel 
excavation  have  la'cn  invited,  to  Ih»  o[)ene(l  Julv  1,  1007. 

The  total  amount  expended  to  June  30,  1007',  was  $15,180.03. 
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The  maximum  draft  that  could  l>e  carried  June  30,  1907,  at  mean 

ce  level,  over  the  shoalest  part  of  the  locality  under  improvement, 

IS  8  feet,  and  the  usual  variation  of  water  surface  is  from  3  to  4 

^t. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 

t,  as  a  separate  work,  affected  freight  rates. 

The  locality  is  shown  on  United  States  Lake  Survey  chart  No.  Ea  1. 

For  commercial  statistics  see  report  on  Buffalo  Harbor  and  on 

mawanda  Harbor  and  Niagara  River,  New  York. 

ly  1,  10()<>.  lmlaiH-(»  iinexi)enao(l _-—  $332,408.17 

loiiiit  appropriated  hy  sundry  civil  act  approved  March  4,  1007-  367,000.00 

louiit  approjiriated  by  river  and  harl)or  act  approved  March  2, 

.007 1,000,000.00 

1,699,408.17 

no  liO.  1007,  amount  expendeil  during?  fiscal  year,  for  works  of 

inprovenient 14,  588.  20 

ly  1,  10()7,  balance  unexi>ended 1,684,819.97 

ly  1,  lfM)7.  amount  covered  by  uncompleted  contracts 656,496.59 

lount  (estimated)  required  for  completion  of  existing  project 2,800,000.00 

(See  Appendix  R  R  (>.) 

7.  Tonawanda  Harbor  and  Niagara  River ^  New  York. — In  its  orig- 
\\  condition  the  navigation  of  Niagara  River  from  Lake  Erie  to 
)nawanda  was  obstructed  by  several  reefs  and  shoals  which  mate- 
illy  limited  the  draft  of  vessels  traversing  it,  and  the  river  in  some 
ices  had  a  verv  swift  current.  The  water  in  the  harbor  between 
>nawanda  Island  and  the  mainland  was  shoal. 
The  adopted  project  of  April  11,  1888,  as  modified  June  3,  1896, 
d  June  13,  1002,  is  to  remove  obstructions,  so  as  to  make  a  channel 
0  feet  wide  and  18  feet  deep  at  mean  river  level  from  Lake  Erie 

the  north  line  of  North  Tonawanda,  including  the  dredging  of 
ma  wand  a  Harbor  to  a  depth  of  18  feet. 

The  river  and  harbor  act  of  March  2,  1907,  also  appropriated 
,000  for  removing  wreck  of  steamer  Embury  from  Niagara  River, 
ar  Grand  Island. 

The  project  is  completed  except  at  the  Buffalo  waterworks  intake 
pr,  where  the  width  of  the  channel  is  about  100  feet,  and  from  the 
)nawanda  Iron  and  Steel  Company's  docks  to  the  north  line  of 
)rth  Tonawanda,  where  the  depth  is  from  12  to  15  feet. 
The  amount  expended  to  June  30,  1907,  was  $652,756,  all  for 
provement. 

No  work  is  proposed  for  the  ensuing  fiscal  year.  , 

The  commerce  of  Tonawanda  is  large.  During  the  year  1906  there 
Te  entered  and  cleared  1,802  lake  craft,  with  a  tonnage  of  1,117,766 
IS.  The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 
d  aggregated  1,064 ,030  tons.  The  shipments  from  Tonawanda  are 
tirely  by  Erie  Canal. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
iter  level,  over  the  shoalest  part  of  the  locality  under  improvement, 
IS  15  feet,  and  the  usual  variation  of  level  of  water  surface  is  2  feet. 
A  chart  of  Niagara  River  to  the  falls  is  issued  in  the  series  of  charts 

Northern  and  Northwestern  Lakes,  index  Ea  1. 
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It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

For  reports  of  surveys  see  page  ^OOO,  Report  of  Chief  of  Engineers 
for  1888,  and  page  4155,  report  for  1000. 

July  1.  IfKXJ,  balamv  iinexi)eiukHl $:^, 2(12.58 

Aniuuut  appropriated  by  river  ami  liarlM)r  act  approved  Mareli  2, 1907_      3, 000. 00 

33,262.58 
June  30,  1907,  amount  exi>ended  during  fiscal  year,  for  works  of 

improvement 318.58 

July  1,  1907,  balance  unexiKjnded 32,944.00 

July  1.  1JK)7,  amount  (x>vered  by  uncomplete*!  cimtracts 2,055.00 

Amount  (estimated)  re<iuired  for  comjiletion  of  existing  project 497,287.93 

(See  Appendix  R  R  7.) 

IMPROVEMENT  OF   IIAUBOUS  OX  LAKE  ONTARIO  AND  OF  ST.  LAW- 
RENC^E  RIVI:R  AND  HARBORS  THEREON.  NEW  YORK. 

This  district  was  in  the  charge  of  Col.  II.  M.  Adams,  Corps  of 
Engineers. 

1.  Havhor  at  Charlotte^  N,  Y. — This  harbor  is  at  the  mouth  of  the 
Genesee  River.  In  its  original  condition  ves^^ls  of  more  than  8  feet 
draft  could  not  cross  the  bar. 

The  original  project  of  1820  was  to  secure  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct  the 
action  of  spring  fresliots.  The  proj(M't  of  1882  was  to  obtain  a  depth 
of  15  feet  by  extending  the  two  piers  a  total  of  3,250  feet  and  by 
dredging.  After  the  piers  had  l>eeu  extended  1,444  feet  the  project 
was  modified  July  18,  1800,  to  preserve  the  depth  by  dredging  with- 
out further  extension  of  the  piers  for  the  ])resent,  and  March  2,  1897, 
it  was  again  mo<lified  to  obtain  and  maintain  not  less  than  IG  feet  and 
not  mort*  than  1()J  feet  at  low  water  (zero  of  Oswego  gauge)  in  a 
channel  not  more  than  200  feet  wide. 

The  amount  expended  to  June  30,  1907,  was  $G67,()39.23.  It  is 
impracticable  to  s(»narate  the  cost  of  construction  and  maintenance. 

During  the  fiscal  year  r)(S3  linear  feet  of  the  west  pier  and  240.5 
linear  fwt  of  the  east  pier  were  reconstructed  and  the  old  timber 
superstructure  rej)lace(l  with  concrete.  Minor  repairs  were  made  and 
the  channel  maintained. 

June  30,  1007,  the  maxinuun  draft  that  could  Iw  carried  in  the 
channel  at  low  water  was  1(5  feet,  and  the  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  (lenesee  River  is  navigable  for  lake  vessels  for  a  distance  of 
al>out  2J  miles  above  its  mouth. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  l)iilk  conunodities,  such  as  coal,  grain,  lumber,  and  ore. 

The  following  is  a  statement  of  the  conunerce  at  this  port  during 
the  past  ten  vears  in  tons:  1897,  38:>,1)81 ;  1S<)S,  483.S.->0;  1899,  447,428; 
1900,  399,«()5;  1901,  549,207:  1902,  557,090;  1903,  5()9,lf)9;  1904, 
554,212;  1905,  597,99r);  1900,  432.709. 

The  work  [)roposed  for  the  ensuing  fiscal  year,  to  make  the  im- 
provement avaihd)le,  is  to  make  necessary  n»pair<  to  piers  and  to 
dredge  the  channel. 
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For  more  extended  information  and  map,  see  Annual  Report  of 
i  Chief  of  Engineers  for  1881,  page  2436. 

c\  chart  of  Charlotte  Harbor  is  issued  in  the  series  of  charts  of  the 
:vev  of  the  Northern  and  Northwestern  Lakes,  index  On  1. 

y  1,  190(>,  balance  unexpended $33,002.35 

louut  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     88,  500. 00 

121,  502.  35 
le  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
f  improvement 37,082.25 

y  1,  11K)7,  balance  unexpended 84,420.10 

(See  Appendix  S  S  1.) 

i^.  n arbor  at  PultneyviUe^  N.  Y. — This  harbor  is  at  the  mouth  of 
Inion  Creek,  which  empties  into  Lake  Ontario,  in  Wayne  County, 
Y.  In  its  original  condition  the  depth  was  only  20  inches. 
The  original  project  in  1871  was  to  protect  the  approach  to  the 
jek  by  building  two  piers  in  the  lake,  of  timber  cribs  filled  with 
•nes,  and  to  dredge  a  channel  from  the  10- foot  curve  in  the  lake  to 
?  mouth  of  the  creek  to  a  depth  of  10  feet  at  low  water,  at  an 
imated  cost  of  $r)9,000. 

In  1875  the  material  to  be  dredged  w^as  found  to  be  so  hard  that 
3  estimated  cost  was  increased  to  $71,000. 

The  project  is  completed,  except  that  a  depth  of  8  feet  instead  of 
was  obtained,  the  effort  to  secure  the  latter  having  been  abandoned 
1900  on  account  of  the  difficult  dredging.  No  work  has  been  done 
ice  the  season  of  1900. 

The  amount  expended  to  June  30,  1907,  was  $79,011.84,  of  which 
},()07.9()  was  for  construction  and  $8,393.88  for  maintenance. 
June  30,  1907,  the  maximum  draft  that  could  be  carried  in  the 
annel  was  3  feet,  and  the  usual  variation  is  3  feet. 
Salmon  Creek  is  navigable  but  a  short  distance  abore  the  inner 
d  of  the  piers. 

The  project  has  had  no  effect  on  freight  rates. 

The  conmierce  of  Pultneyville,  which  is  a  village  of  about  300 
labitants.  is  insignificant,  there  being  only  4  arrivals  and  depar- 
res,  with  a  tonnage  of  188,  during  the  year  1906. 
Work  proposed  for  the  ensuing  year,  to  make  the  improvement 
ailable,  is  to  maintain,  as  far  as  funds  will  allow,  the  channel  at  8 
»t  depth,  and  make  necessary  repairs  to  the  piers. 
For  more  extended  information  and  map,  see  page  2460  et  seq., 
!port  of  the  Chief  of  Engineers  for  1894. 

lount   appropriated  by   river   and   harbor  act  approved   March  2, 

!M)7 $0,000.00 

le  M),  1IM>7,  amount  expendeil  during  fiscal  year,  for  maintenance  of 
niprovenient   11.  84 

y  1.  1007,  balance  unexpended 5,988.16 

(See  Appendix  S  S  2.) 

3,  Harbor  at  Great  Sodus  Bay^  New  York. — In  it3  original  con- 
ion  the  channel  connecting  this  bay  with  Lake  Ontario  was  wide 
d  impracticable  for  vessels  drawing  over  8  feet. 
The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
iicting  two  converging  breakwaters  and  to  secure  a  channel  of  12 
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feet  depth  by  building  two  parallel  piers  about  450  feet  apart,  con-  I 

iiecting  with  the  ends  of  the  breakwater,  and  by  dredging.     The  j 

present  project,  of  1882,  is  to  obtain  a  depth  of  15  feet  at  low  water  I 

^zero  of  Oswego  gauge)  by  extending  the  two  piers  a  total  of  1,100 
leet  and  by  dredging.  After  the  piers  had  Ix^en  e?:tended  519  feet  to 
their  present  lengths — west  pier,  1,580  feet;  east  pier,  1,294  feet — ^the 
project  was  modified  July  18,  1890,  to  restore  and  maintain  the  chan- 
nel 150  feet  wide  between  the  piers,  flaring  to  250  feet  in  the  lake,  to 
the  requisite  depth  of  15  feet  at  low  water,  by  dredging,  without 
further  extension  of  the  piei-s  for  the  present. 

The  amount  expended  to  June  30,  1907,  was  $497,453.08,  of  which 
$89,201.88  was  for  maintenance. 

During  the  fiscal  year  the  channel  between  the  piers  was  dredged 
to  the  depth  of  14i  leet  at  low  water  under  emergency  allotment,  and 
minor  repairs  to  structures  were  made. 

The  minimum  depth,  June  30,  1907,  was  14  feet  at  low  water  in  a 
channel  width  of  150  feet,  and  the  usual  variation  of  level  of  water 
surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controllinff 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1897,  30,301;  1898,  70,709;  1899,  78,885;  1900, 
84,3f9;  1901,  84,379;  1902,  20,720;  1903,  18,875;  1904,  30,797;  1905, 
40,251 ;  1900,  58,905. 

For  more  extended  information  and  map,  see  Annual  Report  of 
the  Chief  Engineers  for  1881,  page  2441  et  seq. 

A  chart  of  Great  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Xorthern  and  Northwestern  Lakes,  index  Oin  3. 

July  1,  llKK),  balance  unexT)ende(l $1,650.01 

iUiiount  appropriateil  by  river  aud  harbor  act  approved  March  2. 1907.  50,000.00 

51, 65G.  01 
June  .-W,   1007,  amount  oxi)ende<l  during  fiscal  year,  for 

maintenance  of  improvement $1,«ni.81) 

Returned  to  Treasury  to  credit  of  emergency  appropriation.  12. 00 

1.  G23.  89 

July  1.  1J)07,  balanct*  unexiKMided 50,aS2.12 

(See  Appendix  S  S  3.) 

4.  Harbor  at  Little  Sodus  Bay^  Xew  York, — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  about 
150  wide  and  18  inchi^s  deep. 

The  original  project  of  1854  was  to  protect  the  channel  by  building 
two  parallel  piers  250  feet  apart  across  the  bar  to  the  15-foot  curve 
in  the  lake  and  to  connect  them  with  the  shore  by  breakwaters.  In 
18()7  this  project  was  modified  to  provide  for  dredging  to  the  depth 
of  12  feet.  The  present  project,  of  1882,  is  to  obtain  a  depth  or  15 
feet  at  low  water  (z.ero  of  Oswego  gauge)  by  extending  the  piers  to 
the  15-foot  curve  in  the  lake,  and  by  dredging.  After  the  piers  had 
l)een  extended  8.'55  feet  to  the  following  lengths — west  pier,  1,747  feet; 
cast  pier,  1,510  feet — the  project  was  modified  June  29,  1898,  to 
restore  and  maintain  the  entrance  channel,  150  feet  wide,  to  the 
requisite  depth  of  15  feet,  by  dredgmg,  without  further  extension  of 


I 
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the  piers  for  the  present,  and  this  was  modified  by  the  river  and 
harbor  act  of  June  13,  1902,  to  extend  the  east  pier  300  feet,  making 
its  total  length,  1,810  feet. 

The  amount  expended  to  June  30,  1907,  was  $395,138.54,  of  which 
$93,775.74  was  applied  to  maintenance  of  improvement. 

During  the  fiscal  year  minor  repairs  to  piers  have  been  made  and 
preparations  made  for  replacing  with  concrete  the  timber  super- 
structure on  2,208  feet  of  piers. 

The  minimum  depth  over  the  shoalest  part  of  the  locality  under 
improvement,  June  30,  1907,  was  15  feet  at  low  water  in  a  channel 
width  of  150  feet,  and  the  usual  variation  of  level  of  water  surface  is 
3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten  years, 
in  tons:  1897,  08,888;  1898,  50,339;  1889,  81,969;  1900,  59,511;  1901, 
135,118;  1902,52,543;  1903,120,692;  1904,137,258;  1905,105,298; 
1900,  103,991. 

Work  proposed  for  the  ensuing  year,  necessary  to  make  the 
improvement  available,  consists  in  maintenance  of  channels  and  piers. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2443  et  seq. 

A  chart  of  Little  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  Ol  9. 

July  1.  lOOG,  balance  iiuexi)ended $1,688.05 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  75, 000. 00 
Received  from  other  sources 20.00 

76, 70a  05 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance  of 

improvement 2. 562.  86 

July  1,  1907,  balance  unexiiended 74,145.19 

(See  Appendix  S  S  4.) 

f).  Harbor  at  Oswego^  N.  Y. — This  harbor  comprises  the  lower  part 
of  Oswego  River,  a  cove  at  its  mouth,  protected  by  a  breakwater  now 
known  as  the  inner  breakwater  and  an  outer  harbor  formed  by  an 
outer  breakwater.  In  its  original  condition  the  harbor  in  the  Oswego 
River  was  navigable  by  vessels  of  light  draft  only,  and  the  cove  had 
no  protection  against  the  lake  seas. 

Tlie  original  project  of  1827  (completed  in  1829)  was  to  build 
across  the  cove  a  breakwater  of  timber  cribs  filled  with  stone. 
Between  1830  and  1838  a  superstructure  of  masonry  was  built  on 
500  feet  of  this  breakwater.  Between  1866  and  1869  $41,000  was 
expended  in  dredging  the  harbor  to  the  depth  of  12  feet  at  extreme 
low  water.  Between  1808  and  1870  a  light-house  pier  was  built, 
extending  north  437  feet  from  the  channel  end  of  the  breakwater.  In 
1871  the  project  for  an  outer  harbor  formed  by  an  outer  breakwater 
was  adopted,  and  in  1881  an  outer  breakwater  was  completed  having 
a  lake  face  4,870  feet  long,  a  westerly  shore  return  916  feet  long,  ana 
an  easterly  return  246  feet  long.  In  1881  a  project  was  adopted  to 
build  an  east  breakwater,  248  feet  of  which  was  constructed  m  1881 
and  removed  in  1889.  In  1885  and  1889  two  spurs  to  the  outer 
breakwater,  100  and  150  feet  long,  respectively,  were  built. 
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In  the  acts  of  March  3, 1893,  and  August  18, 1894,  special  provisions 
were  made  for  extending  the  deep-water  area  of  the  harbor  in  the 
mouth  of  the  Oswepo  River  by  the  removal  of  rock. 

The  presc^nt  project  was  adopted  June  3,  1896,  based  on  a  special 
report  printed  m  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895,  page  3213  et  seq.,  and  as  subsequently  modified  is,  first,  to 
build  an  east  breakwater  1,435  feet  long,  at  an  estimated  cost  of 
$197,000  (acts  of  March  3,  1895,  and  June  3,  1896) ;  second,  to  nar- 
row the  breach  made  in  the  outer  breakwater  in  1884  from  175  to 
alx)ut  75  feet,  at  an  estimated  cost  of  $18,500;  third,  to  widen  and 
deepen  the  inner  harbor  in  the  mouth  of  the  Oswego  River  and  to 
extend  the  deep-water  area  further  uj)stream  by  rock  excavation. 

There  are  5,907  feet  of  outer  breakwater  and  1,993  feet  of  inner 
breakwater  and  li^ht-house  pier,  forming  an  outer  harbor  containing 
140  acres  and  an  mner  harbor  containing  9.35  acres  (including  the 
Oswego  River).  The  areas  having  a  controlling  depth  of  14.5  feet 
at  low  water  are  40  acres  in  the  outer  harbor  and  4J  acres  in  the 
inner  harbor. 

Under  maintenance  there  is  required:  The  maintenance  of  the 
outer  breakwater  and  inner  breakwater  and  light-house  pier,  the 
maintenance  of  a  depth  of  15.7  feet  at  low  water  in  the  entrance  chan- 
nel and  in  the  outer  harbor,  and  the  maintenance  of  a  depth  of  15  feet 
at  low  water  in  the  cove  behind  the  inner  breakwater  and  in  the  har- 
bor in  the  mouth  of  Oswego  River. 

The  plane  of  reference  is  low  water  (zero  of  Oswego  gauge). 

The  outer  breakwater  is  a  weak  structure,  difficult  and  costly  to 
maintain. 

The  river  and  harbor  act  of  March  3,  1905,  made  an  appropriation 
for  continuing  repairs  under  the  j)resent  method,  printed  as  plan 
"  B,"  on  page  3368,  Report  of  the  Chief  of  Engineers  for  1904. 

Under  this  appropriation  extensive  repairs  were  made  to  the  outer 
breakwater  during  the  fiscal  year. 

The  river  and  harbor  act  of  March  2,  1907,  makes  an  appropriation 
of  $100,000  and  authorizes  contracts  to  the  extent  of  $100,000  addi- 
tional, yet  to  be  appropriated,  for  making  further  repairs  under  plan 
"A,"  printed  on  page  3308,  Report  of  the  Chief  of  Engineers  for 
1904,  which  contemplates  a  stone  sui)erstructure  and  sea  slope,  at  an 
estimated  cost  of  $900,000. 

The  amount  expended  to  June  30,  1907,  was  $2,099,073.99.  It  is 
impracticable  to  s^^parate  the  cost  of  construction  and  maintenance. 

June  30,  1907,  the  minimum  dej)th  at  low  water  over  the  shoalest 
part  of  the  locality  under  improvement  was  14i  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  connnodities,  such  as  coal,  grain,  lumber, 
and  ore. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
past  ten  vears,  in  tons:  1897,  700,805;  1898,  015,503;  1899,  710,753; 
1900,  575,1(>0:  1901,  505,052;  1902,  334,009;  1903,  733,734;  1904, 
712,481;    1905,724,502;    1900,015,840. 

Work  proposed  for  the  ensuing  fiscal  year,  necessary'  to  make  the 
improvement  available  and  extend  its  l)enefits,  consists  in  drediring 
on  shoals  as  may  Ih»  required  in  the  outer  harlwr  and  entrance*  chan- 
nel and  repairs  on  the  outer  and  inner  breakwatei's. 
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Report  of  survey  of  the  outer  breakwater  is  printed  on  page  3363 
et  seq.  of  the  Report  of  the  Chief  of  Engineers  for  1904. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

A  chart  of  Oswego  Harbor  is  published  in  the  series  of  charts  of 

the  survey  of  the  Northern  and  Northwestern  Lakes,  index  Ol  7,  and 

an  index  map  facing  page  21G0  of  the  Annual  Report  of  the  Chief  of 

Engineers  for  1903. 

July  1,  1900,  balaii(»e  unexpended $97,455.40 

Amount  appropriated  by  river  and  Iiarl)or  act  approved  March  2, 1907.  100, 000.  00 
Received  from  other  sources 4.55 

197, 459.  95 
June  .*iO,  1907,  amount  exi^ended  during  fiscal  year,  for  maintenance 

of   improvement 73,448.52 

July  1.  1907,  balance  unexpended 124,011.43 

Amount  (estimated)  required  for  completion  of  existing  project 800,000.00 

(See  Apj)endix  S  S  5.) 

6*.  Ilavhor  at  Cafe  Vincent,  A'.  Y. — This  harbor  is  an  open  road- 
stead on  the  St.  Lawrence  River,  2|  miles  from  Lake  Ontario,  and  is 
a  convenient  location  for  vessels  to  lie  during  storms,  at  night,  and  in 
thick  weather. 

The  original  project  of  1896  was  to  build  a  breakwater  parallel  to 
and  GOO  feet  from  the  railroad  wharf,  1,600  feet  long,  at  an  estimated 
cost  of  $820,000.  On  May  13, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf,  1,550 
feet  long,  of  which  length  150  feet,  or  so  much  thereof  as  required, 
was  to  be  a  shore  return  at  upper  end,  at  an  estimated  cost  of  $200,000. 
Four  hundred  and  ten  feet  oi  this  breakwater,  of  which  50  feet  was 
shore  return,  was  built  in  1900,  300  feet  was  finished  in  June,  1905, 
and  200  feet  was  completed  in  1906. 

The  amount  expended  to  June  30,  1907,  was  $127,009.40,  all  for 
construction. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  4ow  water  June  30,  1907,  was  19  feet,  and  the  usual 
variation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement  is 
intended  to  make  a  harbor  of  refuge  for  all  craft  plying  between 
Lake  Ontario  and  the  St.  Lawrence  River. 

The  following  is  a  statement  of  the  commerce  of  this  port,  in  tons, 
for  the  vears  given:  1900,  10,721;  1901,  4,209;  1902,  4,175;  1903, 
15,()GC);  1904,  20,083;  1905,  21,750;  1906,  112,501. 

No  work  is  proposed  for  the  ensuing  fiscal  year. 

For  more  extended  information  and  map,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1897,  page  3286  et  seq.,  and  for  1903,  page 
2102  et  seq. 

The  project  has  provided  facilities  that  make  navigation  more  safe 
and  thus  affects  freight  rates. 

Juiy  1,  190(»,  balance  unexpended $23,440.23 

June  :M\   1007,  amount  expended  during  fiscal  year,  for  works  of 

improvement 22,458.63 

July  1,  11K)7,  balance  unexpended 990.  GO 

Amoiuit  (estimated)  retjulred  for  completion  of  existing  project 72,000.00 

(See  Appendix  S  S  6.) 
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7.  Harbor  at  Ogdenshurg^  N.  Y. — In  its  original  condition  the 
low-water  depth  in  this  harbor  was  9  feet  in  the  upper  entrance 
channel  leading  to  the  Oswegatchie  River,  10  to  12  feet  in  the  two 
lower  entrance  channels,  and  0  to  12  feet  along  the  city  front. 

The  original  project  of  1808  was  to  dredge  the  channels  to  the 
depth  of  12  feet  and  to  build,  if  necessary,  5,500  linear  feet  of  piers, 
at  an  estimated  cost  of  $100,000.  The  piers  were  never  built  The 
project  of  1882  provided  for  dredging  the  upper  entrance  channel 
from  the  St.  Lawrence  River  channel  across  the  shoal  to  and  into  the 
mouth  of  the  Oswegatchie  to  16  feet  and  the  lower  entrance  channels 
and  channels  along  the  city  front  to  15  feet  at  extreme  low  water,  at 
an  estimated  cost  of  $75,000.  The  present  project  (see  Annual  Report 
of  the  Chief  of  Engineers  for  1890,  p.  2872)  provided  for  dredging  all 
the  channels  to  a  depth  of  10.5  feet  below  the  zero  of  the  Ogdens- 
burg  gauge  (15  feet  below  the  zero  of  the  Oswego  gauge),  at  an  esti- 
mated cost  of  $158,950.  The  project  was  modified  February  27,  1897, 
to  deepen  the  two  lower  entrance  channels  to  16  feet  below  the  zero 
of  the  Oswego  gauge,  and  by  act  of  March  3,  1899,  further  modified 
to  dredge  900  feet  of  the  channel  along  the  front  of  Ogdensburg  above 
Franklm  street  to  but  14  feet  below  the  same  zero,  the  projected 
depths  of  the  upper  entrance  channel  to  and  into  the  mouth  of  the 
Oswegatchie  River  up  to  the  bridge,  and  the  balance  of  the  channel 
along  the  city  front  to  remain  15  feet.  The  dredging  of  all  of  the 
channels  of  the  project  was  completed  in  July,  1908,  but  they  are 
not  stable,  and  fre<iuent  redredging  is  necessary  to  maintain  the 
required  depths. 

The  amount  expended  to  June  30,  1907,  was  $342,285.08,  of  which 
$70,5()5.87  was  applied  to  maintenance  of  improvement. 

During  the  fiscal  year  the  upper  entrance  cliannel  has  been  dredged 
to  a  depth  of  15  feet,  under  emergency  allotment  of  June  6,  1906. 

The  maximum  draft  that  could  be  carried  over  the  improvement  at 
low  water  (zero  Oswego  gauge)  June  30,  1907,  was  as  follows:  In  the 
lower  entrance  channels,  15  feet;  in  the  upper  entrance  channel,  15 
feet ;  in  the  channel  along  the  citv  front,  12  feet.  The  usual  varia- 
tion of  level  of  water  surtace  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber, 
and  ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1897,  8r)(),035:  1898,  645,201;  1899,  670,363;  1900, 
646,248;  1901,  646,248;  1902,  837,025;  1903,  1,185,785;  1904,  898,257; 
1905,  1,034,085;  1906,  1,056,100. 

AVork  proposed  for  the  ensuing  fiscal  vear  necessary  to  make 
the  improvement  available  consists  in  dredging  channels  wherever 
necessary. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

An  index  map  is  printed  in  the  Annual  Report  of  the  Chief  of  En- 
gineers for  1903,  facing  page  2166. 
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July  1,  1906.  balance  unexpended $10,264.14 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     75, 000. 00 

85, 264. 14 
June  t30,  1907,  amount  expended  during  fiscal  year,  for 

maintenance  of  improvement $10,193.66 

Returned  to  Treasury  to  credit  of  emergency  appropria- 
tion    61. 71 

10,255.37 

July  1,  1907  balance  unexpended 75,008.77 

(See  Appendix  S  S  7.) 

8,  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation. — The  hull  of  steamer  il/a^«ena  was  removed  from  Ogdens- 
burg  Harbor  under  contract  at  a  cost  of  $500. 

(See  Appendix  S  S  8.) 

EXAMINATION  AND  SURVEY  MADE  IN  CO^fPLIANCE   WITH  RIVER  AND 

HARBOR  ACT  OF  MARCH  3,  1905. 

Reports  dated  July  10,  1905,  and  May  21,  1906,  required  by  the 
river  and  harbor  act  approved  March  3,  1905,  on  preliminary  exam- 
ination and  survey  of  /St.  Lawrence  River  at  or  near  Thousand  Island 
Park^  New  Tork^  were  submitted  by  the  district  officer  and  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pur- 
suant to  law.  They  were  transmitted  to  Congress  and  printed  in 
House  Document  No.  177,  Fifty-ninth  Congress,  second  session. 
Ahernative  plans  for  improvement  are  presented,  but  it  Ls  not  deemed 
advisable  for  the  United  States  to  undertake  the  improvement  of  the 
locality  at  the  present  time. 

IMPROVEMENT  OF  HARBORS  IN  CALIFORNIA  SOUTH  OF  SAN 

FRANCISCO. 

This  district  was  in  the  charge  of  Capt.  Amos  A.  Fries,  Corps  of 
Engineers.  Division  engineer,  Col.  W.  H.  Heuer,  Corps  of  JEngineers, 
until  March  2, 1907,  and  Lieut.  Col.  John  Biddle,  Corps  of  Engineers, 
since  June  12, 1907. 

J.  A<aji  Diego  Uarbor^  California. — San  Diego  Harbor  is  just  north 
of  the  national  boundary  of  Mexico  and  482  nautical  miles  south  of 
San  Francisco. 

The  rivor  and  harl)or  act  approved  March  3,  1875,  appropriated 
$80,000  for  the  construction  of  a  dike  across  the  mouth  of  San  Diego 
River,  causing  it  to  empty  into  False  Bay,  and  thus  preventing  San 
Diego  Harbor  from  being  injured  by  the  deposit  of  material  brought 
down  (luring  i\ood  stages.  This  work  was  completed  in  1876  at  a 
cost  of  $79,798.72,  which,  with  the  cost  of  repairs  made  up  to  the 
time  of  adoption  of  the  present  project,  brought  the  total  expendi- 
tures to  $81,918.45.  Further  repairs  to  the  diSe  have  been  made  by 
the  city  of  San  Diego. 

The  hiter  j)roject  for  the  improvement  of  the  harbor,  adopted  by 
the  river  and  harbor  act  approved  September  19,  1890,  provided  for 
the  construction  of  a  jetty  on  Zuninga  shoal,  at  the  entrance  to  the 
harb(u*;  tlie  maintenance  of  a  channel  24  feet  deep  at  mean  low  tide 
and  500  feet  wide  tlirough  the  "  middle  ground,"  and  for  repairs  to 
restraining  dike.  The  jetty  was  to  rise  to  the  height  of  extreme  high 
water  and  to  be  about  7,500  feet  long,  with  a  view  to  producing  a 
depth  of  26  feet  at  mean  lower  low  water  on  the  outer  bar. 
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At  the  time  of  the  adoption  of  this  project  the  governing  depth  on 
the  bar  was  21  feet.  Just  inside  the  entrance  was  a  middle  ground 
carrying  but  17  feet  of  water.  The  main  channel,  lying  to  the  west 
of  the  middle  ground,  was  of  ample  depth,  but  was  difficult  of  navi- 
gation on  account  of  two  sharp  turns. 

The  original  estimated  cost  of  this  improvement  was  $394,400. 
This  estimate  was  increased  in  June,  1900,  to  $542,850. 

The  appropriation  of  $192,850  in  the  sundry  civil  act  of  March  3, 
1903,  brought  the  total  of  appropriations  up'  to  the  amount  of  the 
revised  estimate. 

The  jetty  was  extended  to  its  full  contemplated  length  of  7,500 
feet,  a  channel  26  feet  deep  and  271  feet  wide  (28  feet  deep  over  a 
width  of  171  feet)  was  dredged  across  the  outer  bar,  and  a  channel 
2()  feet  deep  and  400  feel  wide  was  dredged  across  the  middle  ground. 
Later  the  channels  through  the  outer  bar  and  the  middle  groimd  both 
shoaled  to  24  feet  depth.  The  amount  expended  on  this  harbor  up 
to  the  completion  of  this  j)roject  was  $025,214.94. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $10,000 
for  the  maintenance  of  these  channels. 

On  Septeml)er  28,  1906,  an  emergency  contract  was  entered  into 
with  the  North  American  Dredging  Company  for  dredging  a  chan- 
nel through  the  outer  bar  to  a  depth  of  28  feet  and  to  such  width  as 
the  amount  of  money  availalile  would  permit.  Fifteen  thousand  six 
hundred  and  twenty-five  cubic  yards  of  material  was  dredged  and 
dumped  at  sea  at  a  cost  of  60  cents  per  yard.  This  contract  was  com- 
pleted December  18,  1906.  A  channel  100  feet  wide  and  27  feet  deep 
at  mean  lower  low  water  was  dredged.  This  channel  has  since 
shoaled  to  25  feet  depth,  which  is  the  maximum  draft  that  could  be 
carried  into  the  harbor  at  mean  lower  low  water  on  June  30,  1907. 
The  average  height  of  all  high  waters  above  the  plane  of  reference 
is  4.8  feet. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $20,000 
for  the  maintenance  of  these  channels,  and  a  contract  will  be  entered 
into  at  an  early  date  with  the  North  American  Dredging  Company 
for  dredging  about  37,254  cubic  yards  of  material  on  the  outer  bar  at 
51  cents  per  yard. 

The  amount  expended  on  this  project  (maintenance)  to  June  30, 
1907,  is  $10,079.19. 

The  commerce  of  tliis  harbor  was  216,761  tons  for  the  calendar  year 
190r>,  an  increase  of  3(>  per  cent  over  that  of  the  previous  year.  It 
consists  pricipally  of  himlHM\  general  merchandise,  and  ore  shipped. 
Th(»  value  of  this  commerce  is  estimated  to  l>e  $10,523,498. 

The  coastwise  trade  is  carried  in  vessels  drawing  from  12  to  20 
feel  of  water,  and  is  IxMiefited  but  little  by  the  improvement  of  the 
harbor.  The  American-Hawaiian  steamers,  of  8,000  to  10,000  ton- 
nage each,  enter  this  i)oi1  once  a  month.  These  vessels  draw  about 
2r)  feel  of  water  and  carry  1,000  to  2,000  tons  of  freight  per  month  for 
San  Diego.  Freight  for  San  Diego  carried  by  the  Panama  steamers 
is  (IcOivered  by  coa<twis<*  steamers  from  San  Francisco.  The  Ameri- 
cnn-IIawaiian  steamers  and  the  Panama  steamers  have  a  rate  from 
the  Atlantic  ports  to  San  Dieiro  averaging  al)out  30  per  cent  cheaper 
than  railroad  rates.  Foreign  cements  are  received  in  this  port  in 
sailing  vessels  drawing  22  and  23  feet  of  water. 

For  referen<»e  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  632, 
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July  1,  190G,  balance  unexpended $9,797.30 

Amount  api>roi>rlated  by  river  and  harbor  act  approved  March  2, 1907_  20,000.00 

29,  797.  36 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenanc*e 
of  improvement 9,  738.23 

July  1,  1907,  balance  unexi^emlcil 20,059.13 

July  1,  1907,  outstanding  liabilities 2G.  93 

July  1,  liK)7,  balance  available 20,032.20 

(See  Appendix  T  T  1.) 

2.  Deep'iratev  harbor  at  San  Pedro  Bay^  California, — The  river 
and  harbor  act  of  June  3,  1896,  provided  for  the  appointment  of  a 
Board  to  determine  upon  the  location  of  a  deep-water  harbor  for 
commerce  and  of  refuge  in  Santa  Monica  Bay,  California,  or  at  San 
Pedro,  in  the  same  State,  the  decision  of  a  majority  of  the  Board  as 
to  location  to  be  final.  The  Board  was  to  make  plans,  specifications, 
and  estimates  for  said  improvement.  After  the  Board  should  have 
rendered  its  decision  and  submitted  its  report  the  Secretary  of  War 
was  empowered  to  make  contracts  for  the  completion  of  the  selected 
harbor  in  accordance  with  the  })roject  of  the  Board,  at  a  cost  not 
exceeding  in  the  aggregate  $2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  ap- 
pointed which  submitted  its  report  March  1,  1807,  deciding  in  favor 
of  San  Pedro  Bay.  The  report  of  the  Board  is  printed  in  Senate 
Document  No.  18,  Fifty-fifth  Congress,  first  session. 

The  plan  of  the  Board  (the  present  project  of  improvement)  was 
to  construct,  to  the  eastward  of  Point  Fermin,  a  breakwater  about 
8,500  feet  long,  or  as  much  longer  as  could  be  constructed  within  the 
authorized  limit  of  cost,  $2,000,000,  and  it  has  been  decided  that  a 
breakwater  1),000  feet  long  should  be  built.  In  plan  the  breakwater 
is  to  consist  of  two  straiglit  arms  connected  by  a  curve  1,800  feet  in 
length,  of  1,010  feet  radius.  The  westerly  arm  is  to  be  3,000  feet 
long,  pointing  S.  72°  E.  (magnetic)  ;  the  easterlv  arm,  as  extended, 
4,200  feet  long,  i)ointing  X.  54 ""  E.  (magnetic).  A  gap  of  about  1,850 
feet  is  to  be  left  between  the  east  shore  of  Point  Fermm  and  the  west- 
erlv  end  of  tlie  l)reakv,iiter. 

t)i'iginnlly  San  Pedro  Bay  was  an  open  roadstead  exposed  to  south- 
easterly, southerly,  and  southwesterly  winds.  The  effect  of  the  break- 
water will  be  to  afford  a  place  of  refuge,  easv  of  access  and  secure 
from  storms,  for  vessels  oi  the  largest  size,  tt  will  also  shelter  the 
entiance  to  the  inner  harbor  of  San  Pedro. 

On  August  12,  1808,  a  ccmtinuing  contract  was  entered  into  with 
ITeldmaier  c^  Neu,  of  Chicago,  111.,  for  the  construction  of  the  break- 
water for  $1.30:i, 108.54.  This  contract  was  annulled  on  March  19, 
1000,  on  account  of  unsatisfactory  progress.  Under  this  contract^ 
8r),()10  tons  of  stone  was  placed  in  the  foundation  course,  at  a  cost, 
including  inspecticm,  of  $51,537.43. 

On  June  7,  1000,  a  continuing  contract  for  completing  the  break- 
water was  enteied  into  with  the  California  Construction  Company, 
of  San  Francis(*o,  Cal.  The  estimated  cost  of  work  under  this  con- 
tract, usiug  the  quantities  (m  which  bids  were  canvassed  and  the 
prices  bid  for  stone  and  concrete,  and  allowing  10  per  cent  for  engi- 
neering expenses  and  contingencies,  is  $2,013,100.06,  in  additicm  to 
expenditures  under  the  former  contract.    This  estimate  is   for  a 
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breakwater  8,500  feet  long.  The  extension  of  the  breakwater  to 
9,000  feet  in  length  is  estimated  to  cost  about  $200,250  additional. 

The  amount  expended  under  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1907,  is  $2,294,211.18,  including  the  expendi- 
tures of  the  Board  referred  to  above. 

Work  was  begun  on  the  westerly  end  of  the  substructure.  Up  to 
June  30,  1907,  1,909,780  long  tons  of  stone,  at  $0,844  per  ton,  had  been 
deposited  in  the  substructure  under  the  present  contract,  and  the 
substructure  was  about  completed  for  a  distance  of  8,452  feet. 

The  superstructure  was  be^n  at  a  distance  of  028  feet  from  the 
westerly  end  and  is  being  built  to  the  eastward.  To  June  30,  1907, 
109,394  long  tons  of  stone  had  been  placed  in  the  superstructure,  at 
$3.10  per  ton,  and  this,  while  partially  completing  it  over  a  length 
of  7,238  feet,  is  equivalent  to  0,000  feet  of  completed  work.  The 
project  is  about  84  per  cent  completed. 

The  protected  area  is  used  by  vessels  which  have  to  lighter  a  part 
of  their  cargo  or  have  to  await  a  favorable  tide  before  they  can  enter 
the  inner  harbor.  The  effect  of  continuing  work  under  the  existing 
project  will  be  to  enlarge  the  protected  area  and  to  increase  the 
shelter  afforded  the  entrance  to  the  inner  harbor. 

The  available  balance  and  the  $100,000  authorized  but  not  yet 
appropriated  will  be  expended  in  extending  the  breakwater  under 
contract. 

There  are  as  yet  no  commercial  wharves  in  the  outer,  or  break- 
water, harbor.  The  construction  of  bulkheads,  etc.,  has  been  begun, 
and  it  is  expected  that  facilities  for  commerce  will  be  greatly  devel- 
oped during  the  year.  For  commercial  statistics  see  report  on 
Wilmington  Harbor. 

For  reference  to  report  on  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  034. 

July  1,  100(),  balance  unexpended $599,932.20 

Amount  ai)i)ropriated  by  sundry  civil  act  approved  Manrh  4,  1907 92,915.00 


692, 847.  20 
June  .'^O,  1907,  amount  exi>ended  during  fiscal  year,  for  works  of  im- 
provement  187,058.33 


July  1.  1907,  balance  unexix^nded 505.788.87 

July  1.  1907,  outstanding;  liabilities 31,437.00 

July  1,  1907.  balance  available 474,351.78 


July  1,  1907.  amount  covereil  by  uncompleted  contracts 415,714. 12 

Amount  (estimated)  re<iuireil  for  completion  of  existing  project 100,000.00 


Amount  tbat  can  be  profitably  exiK»udetl  in  fiscal  year  ending  June  30, 
1909,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
l>endeil  .July  1,  1907 lOO.OOaOO 

Submlttcil  in  compliance  with  riHiuirements  of  sundry  civil  act  of 
June  4,  lf)07. 

(See  Appendix  T  T  2.) 

J.  Wibnlngton  IIarho)\  California. — Wilmington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  Bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  coininenceinent  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  fining 
a  depth  of  10  feet  at  mean  low  tide.    This  depth  was  obtained  in 
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1881,  at  a  cost  of  $555,000,  when  a  further  project  to  increaee  depth  of 
channel  to  15  feet  at  mean  low  tide  by  dredging  a  reef  between  the 
jetties,  raising  existing  works,  and  extending  the  jetties  to  18  feet  of 
water  in  San  Pedro  ^ay,  was  submitted.  This  project  was  com- 
pleted in  1893,  at  a  cost  of  $399,497.68. 

The  river  and  harbor  act  of  June  3, 1896,  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  a  project  submitted  in  1894 
for  a  channel  depth  of  18  feet  at  mean  low  tide,  at  an  estimated  cost 
of  $392,725.  Owing  to  certain  provisos,  however,  this  money  was  not 
available  without  further  action  by  Congress. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13, 1902,  and  contemplates  providing  a  channel  20  feet  deep  and 
400  feet  wide  from  the  outer  harbor  to  the  foot  of  the  wharves ;  and 
24  feet  deep  between  harbor  lines  from  the  foot  of  the  wharves  to  and 
including  a  turning  basin  1,600  feet  in  diameter  just  below  Mormon 
Island.  It  also  provides  for  repairs  to  the  east  jetty  and  for  the  con- 
struction of  a  dike  to  divert  the  waters  of  the  Los  Aiigeles  River  from 
Wilmington  Lagoon.  The  same  act  made  available  the  $50,000  appro- 
priated by  the  act  of  June  3, 1896. 

Changed  conditions  have  rendered  the  building  of  the  dike  inad- 
visable. 

The  original  estimated  cost  of  the  work  called  for  by  the  present 
project,  including  the  procurement  of  a  dredge,  is  $550,000.  This 
estimate  has  been  increased  to  $663,000. 

The  river  and  harbor  act  of  March  2, 1907,  and  the  sundry  civil  act 
of  March  4,  1907,  appropriated  $113,000  and  $50,000,  respectively, 
for  this  work,  completing  the  full  amount  of  the  esthnated  cost. 

The  amount  expended  under  the  existing  project  to  June  30,  1907, 
is  $477,631.69,  and  the  project  is  about  52  per  cent  completed. 

Repairs  have  been  made  to  the  east  jetty  r.t  a  cost  of  $3,700. 

A  20-inch  suction  dredge,  with  the  necessary  discharge  pipe  line, 
floating  plant,  etc.,  has  been  built  at  a  total  cost  of  $118,721.78.  The 
work  of  dredging  the  harbor  began  April  1,  1905,  since  which  time 
1,774,044  cubic  vards  of  material  has  been  dredged  and  deposited 
beliind  bulkheacf  lines  on  Terminal  Island,  or  outside  the  jetties,  at 
a  cost  of  $144,425.69,  or  about  $0.08  per  cubic  yard.  At  the  entrance 
to  the  liarlx)r  355,785  cubic  yards  has  been  dredged  under  contract 
at  a  cost  of  $168,579.90  (contract  payments  only),  and  between  the 
entrance  and  the  upper  end  of  the  wharves  249,3^  cubic  yards  has 
been  dredged  under  contract  at  a  cost  of  $39,894.40. 

The  entrance  channel  has  been  dredged  to  a  width  of  400  feet 
and  a  depth  of  21  feet.  A  channel  400  leet  wide,  with  a  least  depth 
of  20  feet,  has  been  dredged  from  the  entrance  to  the  lower  end  of 
the  wharves,  and  dredging  to  a  depth  of  25  feet  has  been  done  be- 
tween the  wharves  as  far  north  as  nmiths  Island,  a  distance  of  about 
5,000  feet.  This  depth  of  25  feet,  with  a  width  of  200  feet,  has  also 
been  carried  along  the  easterly  side  a  further  distance  of  817  feet. 
Northward  of  there  dredging  to  the  depth  of  20  feet  has  also  been 
done  in  front  of  all  wharves  on  both  sides  of  the  harbor. 

The  minimum  draft  that  could  be  carried  over  the  bar  on  June  30, 
1907,  was  20  feet  at  mean  lower  low  water.  The  average  rise  of  the 
tide  above  this  plane  of  reference  is  5.1  feet. 

The  available  balance  will  be  expended  in  dredging  with  Govern- 
ment dredge  and  for  contingencies. 
ENQ  1907 17 
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For  the  calendar  year  Uhh;  the  c-onimtrcr  of  thi-  |H>rt  amomited 
to  1,007.47»>  ton-,  a  dei-rear-e  of  7  |>er  tvut  fn>ni  iLe  preceding  year. 
It  con-"?isls  principally  of  lumber,  crudt*  *^iL  and  general  merchandise 
received,  and  of  general  mer^-handise  and  rnide  oil  shipped.  Its 
value  i.s  e<tiniatetl  at  :?i»0ji4.''».«>». 

It  is  difficult  to  i->tim:iiH  a-ruraiely  iht-  t-rftvt  nf  ilii?  improvement 
on  freight  rate^.  The  {'rinrinal  tniffic  of  ilie  harb»>r  is  in  lumber 
received  from  northern  Calitomia,  <  >resron.  aiiil  Washington,  and 
shipped  inland  hy  mil.  and  amount-  fiT  the  «aK»ndar  vear  1006  to 
nearly  l.OOOjyX)  ton-.  Tht-  water  nite  on  luniU-r  from  l^iget  Sound 
points  to  Los  Angele>  i^  al>out  :?."»  jkt  Ii»il:  liie  miln>ad  rate,  $12.50 
per  ton.  Without  tht*  imnmvenient  «»f  Wilmington  llarlwr,  lumber 
would  have  to  be  unlr>adeti  at  exix>^H:l  piers  or  brought  to  San  Pedro 
in  ves3«els  of  light  draft  or  lighienMl  ashore.  The  s;ivin«:  in  freight, 
lighterage  charges,  anil  insuninc*^  i-  large,  hut  t-an  not  be  definitely 
stated. 

For  reference  to  rfjK»rt>  on  examination-  and  -urveys.  s*»e  Aimual 
Report  of  tlie  Chief  of  Engineer^  for  thf  yrar  r.»»4.  page  •vv>. 

July  1.  UM;,  tialaii.-*- liJifXiKMiiitHl _.  $1-H>.  714X82 

Amount  apifrnpriMlril  l»y  siiuilr>'  i-:vil  :\*x  ai»i'n»vtil  M;ir«-ti  4.  l*.«»7-_  aiXiMlO. OU 
Amount  a[tpntfirisii'il  bv  rivfr  ami  liar!*'r  a't  ai»|»!«'Vts»  Man-h  '2. 

19<j7 -      113,11110.00 

Receipt?)  from  sal«*s.  (laujaL'**s  t  •  ilri**!'-'**.  «'i-  . .  .  _ , 88.  75 

.-Wa  T»9. 57 

June  .10,   1007.  ain^iuiit  i'\i--n«I*^l  iluriiii;  ri-^-:;!   \i':sr.  f«'r  wnrks  nf 

improvemont ..    .      _ 117. 831.  tiO 


July  1.  lfJ<»7.  balan.i*  iiii-x|«»*ii«liil  _-     .    lS5.9in'.88 

July  1.  lfir»7.  oiitstjOHliii;:  liat.ilitN-^ «,n61.22 


July  1.  11HI7.  balaii".-  av:.ih,I.l.- ..      ._.      _.      179.006.06 

(See  Appmdix  T  T  o.  \ 

i.  Stff*  L»i>M  Ohfx/fo  IIn)hni\  Cnliii-^rr,'tn, — >:in  Luis  (>hi?no  Harlx>r 
is  0  rnilr*-  to  tli**  southward  and  westward  of  tlic  town  of  San  Luis 
ObiftjK)  and  'JlO  nauti'-al  iiiil«>  from  San  Fraii<i-ro. 

It  is  a  liifrht  of  the  cr>a-t  ahoiii  1^  iiiile^  h»ng  InHwivn  Point  San 
Luis  on  th<'  iiorth  and  Point  Sal  on  the  south.  The  uppi^r  end,  where 
Port  Harford  is  -ituated.  has  a  wharf  ami  i>  the  part  iist»il  for  com- 
nierrial  j>iiriio^4*-.  Whaler  reef.  exten<ling  nearly  half  a  mile  to  the 
honthwnrd  anrl  ea^-twanl  of  Point  San  Lui>,  fornix  more  or  less  of  a 
natural  hre}ikwat»*r,  hut  during  the  winter  x'ason  the  landing  was 
expOH'd  to  the  heavy  >well  eau>ed  hv  >outherly  gale>. 

The  original  project  wa>  adopted  hy  the  river  and  harl)or  act  of 
August  11.  IS^H.  and  provided  for  the  ••on-triirtion  on  Whaler  reef  of 
a  breakwater  of  rul)l>le>tone  rising  to  mean  lower  low  water  and 
extending  from  Point  San  Luis  to  Whaler  I>land  and  thence  to  a 
iKjint  where  the  outer  n»ef  ris<^>  al)ove  high  water.  Exclusive  of 
Whaler  I-land,  which  i>  -Jl.*)  feet  huig.  the  breakwater  was  to  have  a 
length  of  alH)Ut  1.7*U>  feet,  and  its  e-timated  co-t  wa>  ^5'JS4,J^J>>^. 

Thi>  project  was  modified  Jamiary  17,  1^03,  to  provide  for  raising 
the  structure  to  th<*  height  of  <>  feet  above  mean  high  water,  with  a 
top  width  of  20  feet  and  such  sid«*  >1ojh»s  as  might  l>e  formed  imder 
the  action  of  the  H'a.  The  estimated  cost  was  increased  to  $508,660. 
This  is  the  existing  project. 
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The  amount  expended  on  this  work  up  to  June  30,  1907,  is 
305,001.78,  and  the  project  is  53  per  cent  completed. 

The  breakwater  has  been  built  to  full  section  from  Point  San  Luis 
0  WTialer  Island  and  for  765  feet  beyond  Whaler  Island,  and  has 
•een  partly  built  up  for  595  feet  farther,  or  a  total  distance  of  1,941 
eet,  including  the  island.  The  partially  protected  area  has  an  avail- 
ble  depth  of  20  to  33  feet  at  mean  lower  low  water  and  there  is  30 
eet  depth  at  the  Port  Harford  wharf,  which  was  extended  during 
he  year.  The  mean  rise  of  tide  is  4.6  feet.  The  result  has  been  to 
:i\e  increased  security  to  vessels  in  the  anchorage  and  at  the  landing. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $63,660 
nd  authorized  continuing  contracts  for  the  completion  of  the  work 
t  a  cost  not  to  exceed  $200,000  yet  to  be  appropriated. 

Proposals  for  completing  the  breakwater  have  been  received  and  a 
ontinuing  contract  will  be  entered  into  at  an  early  date  with  the 
>an  Francisco  Bridge  Company  for  the  delivery  or  151,140  tons  of 
tone  at  $1.57  per  ton,  which  amount  will  complete  the  project. 

Further  work  under  the  project  will  affora  increased  shelter,  and 
he  $200,000  yet  to  be  appropriated  should  be  applied  to  the  extension 
•f  the  breakwater  to  its  rull  projected  length  and  height. 

The  commerce  consists  principally  of  lumber  and  general  merchan- 
lise  received  and  grain  and  crude  oil  shipped.  Its  volume  for  1906 
s  580,564  tons,  an  increase  of  30  per  cent  over  that  of  the  previous 
ear.  This  great  increase  is  due  to  the  large  shipment  of  crude  oil. 
The  vahie  of  this  commerce  is  estimated  at  ^,730,000. 

It  is  impracticable  to  give  definite  figures  relative  to  the  influence 
•f  the  project  on  freight  rates.  The  following,  however,  may  throw 
onie  light  on  the  matter.  The  Union  Oil  Company  pumps  crude  oil 
hrough  a  6-incli  pipe  from  its  w^ells  in  the  northern  part  of  Santa 
Barbara  Coiintv,  a  distance  of  40  to  45  miles,  to  the  landing  at  Port 
larford,  and  thence  ships  it  in  tank  vessels  to  the  Hawaiian  Islands 
nd  coast  points.  The  Standard  Oil  Company  also  ships  oil  from 
his  port.  The  cost  of  delivery  of  oil  in  San  Francisco  is  about  10 
ents  per  barrel,  and  the  oil  is  sold  there  for  from  $1  to  $1.25  per  bar- 
el.     The  railway  rate  to  San  Francisco  is  about  60  cents  per  barrel. 

Reference  to  reports  on  examinations  and  surveys  will  be  found  in 
Vnnual  Report  of  tlie  Chief  of  Engineers  for  the  year  1904,  page  636. 

uly  1,  lOOfi,  balance  uuexpended $241.59 

L mount  appropriated  by  river  and  harbor  act  approved  March  2, 1907_     63, 660. 00 

63,  901. 59 
fune  ,'50,  1IK)7,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement   242. 42 

ulv  1,  11)07,  balance  unexi>ended 63,659.17 

uly  1,  10f>7,  outstanding  liabilities 30.40 

uly  1,  11)07,  balance  available 63.628.77 

unount  (estimated)  reciuired  for  completion  of  existing  project 200,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  ,Tune  30, 
11K)0.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended ,Tuly  1,  1007 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897. 

(See  Appendk  T  T  4.) 
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IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  CALIFORNIA, 
TRIBUTARY  TO  AND  NORTH  OF  SAN  FRANCISCO  BAY. 

This  district  was  in  the  charge  of  Col.  W.  H.  Heiier,  Corps  of  Engi- 
neers, to  February  21,  1907;  or  Maj.  Wm.  W.  Harts,  Corps  of  Engi- 
neers, from  February  21  to  May  31,  1007,  and  of  Lieut.  Col.  John 
Biddle,  Corps  of  Engineers,  since  May  31,  1907. 

L  Oakland  IIarboi\  Calif ornm. — ^The  original  conditions  of  San 
Antonio  estuary  were  as  follows:  It  was  simply  a  tidal  arm  of  the 
Bay  of  San  Francisco,  with  a  tidal  prism  of  156,000,000  cubic  feet. 
This  filled  and  emptied  itself  with  each  coming  tide.  The  tidal  flow 
was  sufficient  to  maintain  a  natural  channel  depth  over  the  bar.  off 
the  mouth,  of  2  feet  at  low  tide.  Within  the  estuary  proper,  wnere 
the  l)ends  are  pronounced,  mid-channel  depths  of  20  to  23  feet  at 
low  water  and  widths  of  500  feet  were  found.  The  original  project 
for  making  a  harbor  at  Oakland  was  submitted  in  1874  in  compliance 
with  an  act  of  Congress.  The  report,  with  project  and  estimate  of 
cost,  is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1874,  page  378. 

Before  improvement  vessels  drawing  5  to  8  feet  could  enter  San 
Antonio  estuary  at  high  tide.  The  commerce  in  1874  aggregated 
154,300  tons,  in  1894  it  had  increased  to  2,428,()17  tons,  and  in  1905 
it  amounted  to  5,248,307  tons,  and  vessels  drawing  23  feet  of  water 
could  enter  at  high  tide. 

The  original  project  called  for  (o)  two  mid-tide  training  walls  at 
the  entrance,  {h)  a  tidal  canal  for  flushing  purposes  about  1^  miles  in 
length  to  connect  with  tide  water  in  San  I^eandro  Bay,  (c)  a  dam  at 
the  entrance  to  San  Leandro  Bay,  and  (rf)  dredging  a  tidal  basin  and 
then  a  channel  to  have  a  depth  of  20  feet  from  the  basin  to  San  Fran- 
cisco Bav.  The  original  estimated  cost  of  the  work  was  in  round 
numbers'$l,815,000. 

This  was  approved  by  Congress,  and  during  the  progress  of  the 
work  slight  modifications  were  made  from  time  to  time.  These  con- 
sisted of  raising  the  training  walls  to  full  high-tide  level;  of  increas- 
ing the  width  of  the  tidal  canal  to  400  feet;  of  building  three  steel 
bridges  across  the  tidal  canal;  and  of  diverting  the  silt-laden  storm 
waters  of  Sausal  Creek  from  the  tidal  canal  by  means  of  a  separate 
channel  into  San  I^i^andro  Bay.  This  project,  with  the  exception  of 
the  dam  across  the  entrance  to  San  Ix^andro  Bay,  which  mav  not  bo 
necessary,  and  a  slight  extension  of  the  south  jetty  farther  into  San 
Francisco  Bav,  is  now  practicallv  completed,  and  up  to  June  30, 1007, 
has  cost  $2,814,752.()2. 

In  the  river  and  harbor  act  of  IDOO  Congress  provided  for  an 
examination  of  Oakland  Harbor  with  a  view  to  it.s  improvement  west 
of  the  tidal  canal  to  meet  the  needs  of  present  and  prospective  com- 
merce. Three  alternative  plans  and  estimates  for  channel  enlarge- 
ment were  submitted,  estimated  to  cost,  respectivelv,  $046,298, 
$l,r)87,S18,  and  $fm8,203.  This  report,  with  estimates,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engijieers  for  1J)01,  pages  3448- 
3440. 

On  June  13,  1002,  Congress  appropriated  $100,000  and  authoriseed 
contimiing  contracts  for  $150,000  additional  for  the  work,  but  failed 
to  specify  to  which  of  the  above  projects  the  funds  were  to  be  applied. 
Contract  was  made  to  the  extent  of  the  money  available  and  author- 
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jzed  for  dredging  work  which  was  common  to  all  of  the  above  pro- 

{'ects.  By  act  of  March  3,  1905,  Congress  specifically  named  project 
>fo.  8,  estimated  to  cost  $908,203,  appropriated  $100,000,  and  author- 
ized contracts  for  $250,000  additional  for  continuing  the  improve- 
ment with  a  view  to  obtaining  a  channel  300  feet  wide  and  25  feet 
deep  from  San  Francisco  Bay  to  Fallon  street,  Oakland. 

Project  No.  3  calls  for  a  channel  from  San  Francisco  Bay,  500  feet 
wide  and  25  feet  deep  at  low  water,  to  Chestnut  street,  Oakland; 
thence  300  feet  wide  and  25  feet  deep  at  low  water  to  Fallon  street; 
then(»e  300  feet  wide  and  17  feet  deep  to  tidal  basin;  thence  300  feet 
wide  and  12  feet  deep  around  the  ticial  basin,  and  extension  of  south 
jetty. 

In  tlie  act  of  March  2,  1907,  Congress  provided  for  the  project  No. 
3,  as  recommended  by  the  Board  of  Engine.ers  f or  Rivers  and  Harbors 
in  report  of  January  11,  1907,  printed  in  River  and  Harbor  Com- 
mittee Document  No.  9,  Fifty-ninth  Congress,  second  session,  but  the 
act  extended  the  provisions  of  the  project  as  follows: 

Extension  of  south  jetty  500  feet,  widening  to  500  feet  the  channel 
25  feet  deep  from  San  Francisco  Bay  to  Fallon  street,  deepening  to 
25  feet  the  channel  300  feet  wide  from  Fallon  street  to  the  tidal  basin, 
deepening  to  17  feet  the  channel  300  feet  wide  around  the  north  side 
of  tlic  tidal  basin  to  the  tidal  canal,  and  from  the  tidal  canal  along 
the  Alameda  shore  to  Tenth  avenue. 

No  estimate  of  cost  has  been  made  for  this  final  project  authorized 
by  Congress.  A  rough  estimate  is  an  additional  cost  of  about 
$500,000  over  the  estimate  of  project  No.  3,  making  a  total  cost  of 
about  $1,4(>8,203.  It  is  proposed  to  defer  the  construction  of  the 
extension  of  the  south  jetty  until  the  necessity  for  such  an  extension 
should  he  more  aj)parent. 

This  work  is  in  progress  under  the  continuing-contract  system. 
The  bahince  of  the  contract  authorization  of  1907  remaining  to  be 
appropriated  is  $300,000;  of  that  of  1905,  $146,000.  It  is  proposed 
to  expend  available  funds  for  dredging  in  accordance  with  the 
project. 

On  June  30, 1907,  at  low-tide  level,  a  channel  300  feet  wide  and  25 
feet  deep  has  been  made  for  a  length  of  16,500  feet  easterly  from  deep 
water  in  San  Francisco  Bay;  also  a  channel  400  feet  wide  and  20 
feet  deep  from  said  bay  to  Chestnut  street,  300  feet  wide  and  17  feet 
deep  to  the  tidal  basin,  300  feet  wide  and  12  feet  deep  on  the  south 
side  of  the  tidal  basin,  and  300  feet  wide  and  8  feet  deep  on  the  north 
side  of  tlie  tidal  basin.  The  above  depths  could  be  carried  at  low 
water  on  June  30,  1907.    The  tidal  range  is  from  4.5  feet  to  5.5  feet. 

The  work  on  project  No.  3  is  about  two-thirds  completed.  The 
whole  project  as  authorized  by  Congress  in  act  of  March  2,  1907, 
would  he  about  one-third  completed.  The  navigable  portion  of  the 
cliannel  is  about  30,000  feet  in  length.  Shallow-draft  low  vessels  can 
go  a  mile  farther. 

The  money  thus  far  spent  has  been  practically  all  for  extensions  in 
channel  widths  and  depths  for  the  benefit  of  commerce.  Very  little 
has  been  spent  for  maintenance. 

It  is  difficult  to  estimate  what  increase  of  commerce  is  likelv  to 
result  from  an  increased  depth  and  width  of  channel  in  Oakland 
Harbor.  At  present  about  72  per  cent  of  the  total  tonnage  of  Oak- 
land Harbor  is  overland  railroad  freight  transferred  across  the  bay 
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on  ferryboats,  which  when  loaded  with  cars  draw  only  about  8  feet 
of  water.  If  improvement  be  continued  it  will  permit  of  deeper- 
draft  vessels  cariying  to  the  city  of  Oakland  coal,  wood,  coke,  oil, 
hay,  grain,  flour,  lumber,  building  material,  and  sundries,  which  in 
1906  amounted  to  1,541,182  tons,  and  also  should  induce  a  large 
increase  in  manufacturing  industries  on  the  shores  of  this  harbor. 

It  is  believed  that  the  improvement  has  had  no  effect  on  freight 
rates. 

The  work  is  being  carried  on  bv  contract  at  a  cost  of  10.5  cents  per 
cubic  yard,  place  measurement.  During  the  year  074,1)77  cubic  yards 
of  material  has  been  dredged  and  placed  ashore.  It  is  expected  that 
the  existing  contract  will  be  completed  about  March  1,  1908: 

July  1,  1900,  balance  unexi)ended $185,993.44 

Amount  appropriatcnl  by  river  and  harlM>r  a«'t  of  March  2.  1JK)7 08,203.  00 

Amount  approprlatetl  by  sundry  civil  ju't  approved  Marcli  4.  1JK)7 23,000.00 

227,196.44 
June  30.  1907,  amount  expended  durlnjr  fiscal  year,  for  works  of  Im- 
provement       Ci9, 140.  U6 

Julv  1,  1907,  balance  imexpended ir>8,0Q0.38 

July  1.  11K)7,  outstanding;  liabilities 4.461.61 

July  1,  1907,  balamv  available ir>3,588.77 

.Tuly  1,  1907.  amount  covere<l  by  uncompleteti  contracts 85,385.77 

Amount  (estimated)  n^ipiinMl  for  coniplt»tion  of  existing  project 910,000.00 

I  Amount  that  <*an  be  profitably  exi)end(Ml  in  fiscal  year  ending  June 
:i(l,  VMY.),  for  works  of  improvement.  In  a<ldition  to  the  balance  un- 
ex|M»ndcMl  .Tuly  1,  11KI7 250,00a0O 
Subniitt(Ml  In  compliance  with  riMiulrements  of  sundry  civil  act  of 
June  4.  1897. 

(See  A])pendix  U  U  1.) 

2.  San  Pahlo  Bat/,  Calif ornh. — Before  work  was  commenced  there 
was  a  shoal  about  '27,000  feet  long,  with  a  least  depth  of  19  feet  at  low 
water,  with  a  gradual  increase  of  de])th  toward  each  end  of  the  shoal, 
wli(»re  the  depth  was  JiO  feet.  These  depths  extended  from  1,000  to 
l,r>0()  feet  in  width,  and  outside  of  these  widths  there  is  a  gradual 
shoaling  to  each  side  of  the  bay.  Ships  going  to  and  from  Port 
(\)sta  grain  warehouses,  from  which  most  of  the  grain  raised  in 
California  is  shipped,  and  ships  going  to  and  from  Mare  Island 
Navy- Yard,  all  passed  over  this  shoal.  In  many  cases  it  was  neces- 
sary to  choose*  the  time  of  high  water  to  pass  over  the  shoal  with  ships 
not  fully  laden.  All  the  commerce  passing  into  and  from  the  Sacra- 
mento and  San  Joa<|uin  rivers  pasK^s  over  this  shoal. 

Report  on  (examination,  with  estimate,  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4200.  The  project 
contemplates  a  channel  iUK)  feet  bottcmi  width,  30  feet  depth  at  low 
water,  and  27,000  feet  long:  (Estimated  to  cost  $381,000,  and  aliout 
$ir»,(K)0  per  year  thereafter  for  maintenance.  Congress  adopted  this 
project  on  June  13,  1902,  by  appropriating  $1()0,()0()  and  authorizing 
continuing  contracts  for  $281,000  additional.  No  ])roject  was  adopted 
or  improvement  made  ])rior  to  the  present  j)roject. 

This  work  was  completed  February  G,  190(>.  A  survej''  made  in 
April  and  Mav  of  this  year  shows  that  the  channel  has  shoaled  over 
'  Mr-fifths  of  its  length,  this  shoaling  extending  for  one-half  a  mile, 
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)  as  to  give  a  depth  of  only  24  feet,  and  amounting  to  1,000,000  cubic 
irds. 

The  niaxiinum  available  depth  for  navigation  at  low  tide  is  24 
iet.     The  ordinary  range  of  tide  is  from  3.5  feet  to  5.5  feet. 
The    amount    expended    on    this    project    to    June    30,    1907,    is 
i3 1, 41)8.25. 

This  improvement  was  needed  to  permit  naval  vessels  to  reach 
[are  Ishind  Navy- Yard  at  all  stages  of  the  tide.     It  is  not  required 
/  the  present  commerce,  and  has  had  no  effect  on  freight  rates. 
The  funds  on  hand  will  be  used  for  dredging  to  preserve  navigable 
?pths. 

ily  1,  llXMi,  balance  unexpended $.53,569.76 

lue  30,   11K)7,  amount  expondHl  during  fiscal  year,  for  works  of 
iniprovenicnt 31,809.  60 


ily   1.   1JK)7.  balan<o  unexi>ended 21.670.16 

(See  Appendix  U  U  2.) 

3.  San  Joaquin  Riner^  Califoimia, — Before  improvement  the  chatt- 
el below  Stockton  was  6  feet  in  depth,  crooked,  and  difficult  to 
ivigate.  The  upper  river,  above  Stockton,  was  navigable  only  at 
igh  water,  which  lasted  but  a  few  months  each  year,  and  carried  but 
ttle  commerce. 

Project  for  improv^ement,  which  was  made  in  1877  and  slightly 
odified  in  1S81-82,  was  to  secure  and  maintain  by  dredging  and  by 
it-offs  a  cliannel  I)  feet  deep  and  100  feet  wide  to  Stockton,  and  one 
feet  decj)  and  80  feet  wide  in  Mormon  Channel  up  to  Miller's  ware- 
)nse,  as  well  as  temporary  improvement  of  the  upper  river  by 
iM^^in<!:,  scraping,  removal  of  bars,  and  the  partial  closing  by  weirs 

Lairds  Slouch  and  Paradise  Cut.  Eight  cut-offs  below  Stockton 
ive  been  made  by  the  (lovernment  and  several  by  the  State  of  Cal- 
oruia.  The  depths  have  been  fairly  well  maintained  in  the  river 
roper,  hut  it  has  been  impracticable  in  the  past  few  years,  in  consc- 
ience of  the  enormous  lodgment  of  debris  brought  down  through 
ormon  Channel,  to  continually  maintain  these  depths  in  Stockton 
hannel,  which  is  alxnit  H  miles  in  length  and  on  which  the  city  of 
iockton  is  situated. 

The  existing  project  is  essentially  the  project  of  1877,  extended 
'  cover  the  construction  and  keeping  in  repair  of  the  weirs  across 
aradise  Cut  and  Lairds  Slough. 

The  total  amount  exi)ended  on  the  project  up  to  June  30,  1907,  was 
r20,4r)l).48. 

As  in  the  previous  year,  a  heavy  rainfall  during  the  winter  of 
)0()-T  resnlted  in  heavy  freshets,  which  caused  an  immense  amount 

detritus  to  l)e  l)ronght  down  Mormon  Channel  and  deposited  in 
[(K'kton  Channel  in  such  quantities  that  in  December,  1906,  naviga- 
DH  into  the  town  of  Stockton  was  stopped,  the  regular  daily  boats 
yin<i:  between  Stockton  and  San  Francisco  havmg  to  discharge 
icir  cargoes  just  inside  Stockton  Channel,  a  little  over  a  mile  from 
e  wharves.  Emergency  contract  was  made  on  December  28,  1906, 
ith  the  San  Francisco  Bridge  Company  to  dredge  a  channel  in 
ockton  Channel,  and  work  w^as  commenced  in  January,  1907.  Much 
»lay  was  caused  by  continued  freshets,  which  not  only  impeded  the 
ork,  but  brought  clown  fresh  detritus  which  continually  refilled  the 
•edged  channel.     Work  was  continued  and,  on  June  30,  1907,  is 
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still  in  progress.  A  total  of  208,021  cubic  yards  of  material  has  been 
dredgeci  and  deposited  under  this  contract?  The  quantity  still  to  be 
dredged  is  from  00,000  to  80,000  cubic  yards. 

The  maximum  depth  that  could  be  carried  to  Stockton  at  mean  low 
tide  on  June  80,  1907,  was  0  feet.  The  river  is  at  about  a  6-foot 
stage  in  the  San  Joaquin,  so  that  until  dredged  the  bar  would  be 
practically  bare  in  Stockton  Channel  at  low  water.  The  tidal  range 
is  about  2  feet;  the  freshet  range  about  8  feet.  The  distance  from 
Stockton  to  the  mouth  of  the  San  Joaquin  River  is  50  miles.  About 
2  to  3  feet  can  be  carried  at  low  water  up  the  San  Joaquin  River  about 
20  miles.  At  high  water  lx)ats  go  occasionally  to  Firebaugh,  300 
river  miles  above  Stockton. 

The  commerce  of  the  San  Joaquin  River  is  reported  by  Mr.  J.  M. 
Eddy,  secretary  of  the  Stockton  Chamber  of  Commerce,  who  took 
great  pains  to  compile  the  statistics,  as  reaching  971,882  tons  during 
the  year  190(),  valued  at  $14,770,780,  exclusive  of  the  freight  carried 
by  the  steam  and  gasoline  launches  plying  between  Stockton  and 
the  many  river  islands  which  are  under  cultivation,  and  which  carry 
large  amounts  of  supplies  and  produce,  but  of  which  no  accurate 
account  can  be  obtained.  Nearly  all  this  freight  is  carried  on  the 
lower  San  Joacpiin  River  below  Stoc*kton,  the  commerce  of  the  upper 
San  Joaquin  being  small.  The  California  Navigation  and  Improve- 
ment Companv  estimates  tlie  value  of  the  commerce  at  212  tons, 
valued  at  $12,720. 

July  1,  1000,  balaiuv  unexpended $18,774.20 

Amount  nppropriatiHl  by  rivor  and  harbor  act  approval  March  2,  liM)7_     30, 000.  00 

48.774.29 

Juno  .*V>,  1007,  amount  expended  during:  flRoal  year,  for  maintenanoe 
of  improvement 14,503.  77 

July  1,  1007,  balanoo  unexponde*! :;4,210.G2 

July  1,  1007,  outstanding;  liabilities 8,735.54 

July  1,  1007,  balance  available :K),474.  08 

July  1,  1JK)7,  amount  covered  by  uncompleted  contracts 5,000.00 

(See  Appendix  U  U  3.) 

4.  Stockton  and  Mormon  channeh^  California, — The  act  of  June  13« 
1D02,  provided  for  the  diversion  of  the  waters  of  Mormon  Channel 
into  the  Calaveras  Kiver.  The  project  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  pa^e  3189.  Its  estimated 
cost  is  $*2r)5,01().  Congress  has  now  appropriated  $224,310  for  the 
work.  By  act  of  March  2,  1907,  Congress  authorized  contracts  not 
exceeding  $5(5,079,  yet  to  Ik*  appropriated,  for  completing  the  project. 

The  act  of  1902  requires  that  the  city  of  Stockton  or  the  State  of 
California  shall  first  furnish  to  the  United  States  the  right  of  way 
for  the  canal.  The  title  to  the  right  of  way  has  l>een  acquired  by  the 
State  of  California  and  steps  are  IxMUg  taken  to  transfer  it  to  the 
United  States. 

Xo  work  by  the  General  Government  has  yet  been  done,  and  can 
not  Ik»  done  until  the  right  of  way  is  transferred. 


• 
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July  1,  1906,  balance  unexpended $224,316.00 

July  1,  1907,  balance  unexpended 224,316.00 


Amount  (estimated)  required  for  completion  of  existing  project 56,079.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1009,  for  works  of  Improvement,  In  addition  to  the  balance 
unexi)ended  July  1,  1907 56,079.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  18J)7. 

(See  Appendix  U  U  4.) 

6.  Mokelumne  River^  California. — ^This  river,  a  tributary  of  the 
San  Joaquin  River,  is  a  tidal  stream,  navigable  in  the  main  stream, 
induding  its  south  branch  or  fork,  for  about  34  miles.  The  head  of 
navigation  is  now  at  the  Gait-New  Hope  bridge,  20  miles  above  the 
mouth  of  the  river.  Six  feet  depth  at  low  tide  can  be  carried  to  the 
mouth  of  Snodgrass  Slough,  about  13  miles  above  the  mouth  of  the 
river;  then  a  shoal  is  found,  less  than  half  a  mile  in  length,  with  a 
depth  of  2  feet  over  it  to  New  Hope  Landing,  which  for  many  years 
past  has  been  the  upper  terminus  of  a  line  oi  steamboats  plying  from 
San  Francisco.    The  tidal  range  is  about  3  feet. 

Before  improvement  navigation  was  diflScult  on  account  of  snags 
and  overhanging  trees.  Project  for  their  removal  was  made  in  1881, 
estimated  to  cost  $8,250.  This  project  was  enlarged  in  1891  to  include 
the  closing  of  a  small  slough  or  canal  and  removing  by  dredging  a 
tongue  of  land  opposite  New  Hope  Landing  and  continuing  the  work 
of  snagging.  Since  that  time  work  has  been  done  at  irregular 
intervals. 

The  bar  opposite  New  Hope  Landing  interferes  with  navigation. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1907. 

The  total  amount  expended  on  this  improvement  to  June  30,  1907, 
was  $19,302.88.  The  balance  now  available  will  be  applied  toward 
removing  any  snags  which  may  obstruct  navigation. 

The  improvement  has  resulted  in  a  reduction  of  freight  rates. 
There  have  been  no  records  kept  of  the  tonnage  on  this  river.  It  is 
estimated  by  various  parties  as  between  50,000  and  100,000  tons.  This 
is  largely  carried  by  scow-schooners  on  irregular  trips.  The  steam- 
boat company  operating  on  the  river  gives  the  amount  of  tonnage  car- 
ried by  its  steamers  as  25,000  tons,  at  an  estimated  value  of  $1,500,000. 
The  imports  are  lumber,  coal,  live  stock,  and  merchandise;  the 
exports,  grain,  fruit,  vegetables,  and  other  produce. 

Julyl.  190(],  balance  unexpended $1,197.12 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.     2, 500. 00 

July  1,  1007,  balance  unexpended 3,697.12 

(See  xVppendix  U  U  5.) 

6.  Petalirnm  Creek  and  Napa  River j  California, — (a)  Petaluma 
Creek. — This  creek  has  a  length  of  16  miles  and  is  an  estuary  of 
San  Pablo  Bay.  Its  head  of  navigation  is  the  town  of  Petaluma,  a 
place  of  about  4,000  inhabitants. 

Before  improvement  it  was  very  crooked,  dry  in  many  places  at 
low  tide,  and  could  be  navigated  only  at  medium  or  high-tiae  stages. 
The  extreme  tidal  range  is  a  little  less  than  9  feet. 

Project  was  made  in  1880  for  straightening  the  creek  by  making 
cut-oflFs  and  dredging  so  as  to  obtain  a  channel  50  feet  wide  and 
3  feet  deep  at  low  water,  estimated  to  cost  $25,868.    In  1892  the 
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project  was  extended  to  dredge  the  channel  as  deep  as  funds  would 
IH»rmit.    Work  has  been  done  under  the  project  as  lunds  were  appro- 

Sriated.  The  project  was  enlarged  by  the  river  and  harbor  act  of 
larch  2,  1J)07,  to  provide  for  dredging  a  channel  (>  feet  deep  at  low 
tide  and  50  feet  bottom  width  from  the  mouth  of  the  creek  to 
McXeai*s  Canal,  an<l  4  feet  deep  and  50  feet  wide  thence  to  the  head 
of  navigation  at  Petaluma.  The  additional  cost  of  this  work  is  esti- 
mated at  $I5,2H1). 

The  last  dredging  in  the  creek  was  done  in  IJKM,  and  on  its  comple- 
tion a  gmxl  channel  50  feet  wide  and  4  feet  deep  at  low  water  had 
l)een  procured. 

No  work  has  l)een  done  during  the  fiscal  year,  but  shoaling  in  the 
channel  having  been  reported  a  survey  was  made  of  the  creek  to 
determine  the  extent  of  the  work  necessarj'^  to  carry  out  the  approved 
project.  Spivifications  are  IxMUg  pi-epared  to  advertise  the  work, 
which  it  is  proi)osed  to  do  early  in  the  coming  year.  This  survey 
showed  one  bar  practicallv  drv  at  extreme  low  water,  with  2  feet 
over  remaining  bars  up  to^Ic^eai^s  Canal,  1,500  feet  below  the  town 
of  Petaluma.  The  head  of  navigation  is  (),0(X)  feet  farther  up.  The 
average  tide  is  about  8  feet,  and  navigati(m  is  carried  on  during  high 
stages. 

The  total  amount  exi)ended  to  June  :}0,  1907,  is  $G7,811.02.  The 
available  amount  will  Ik»  used  for  dredging.  Navigjition  is  very  im- 
portant to  the  couimuuity  and  has  probably  had  effect  in  keepinj^ 
down  rates,  though  it  can  not  1m»  definitely  stated  that  there  has  been 
any  reduction  in  freight  rates  due  to  the  project.  It  has,  however, 
enc()urag(Ml  the  establislnnent  of  factories  in  the  town  of  Petaluma. 

During  the  year  1IK)(>  the  comuierce  was  carried  by  two  stern- wheel 
steamers,  the  (fohh  of  21)'i  tons,  and  the  Sonoma^  of  200  tons,  both  of 
which  made  lUH  round  trips  in  the  year,  and  bv  scow-schoonei's,  which 
carried  the  heavier  freight.  It  is  reported  that  175,025  tons  of 
freight,  valued  at  $2,1)58,:540,  was  carried  on  the  creek  during  the 
year  100(),  as  w(»ll  as  10,2(»2  pass(»u^ers. 

The  enlarged  project  is  printed  in  House  Document  Xo.  387,  Fifty- 
ninth  Congress,  first  session. 

July  1.  IIKm;.  bnlaiic*'  unt»x|H»iuUHl     ^2.231.23 

Auiount   allottcMl    fnnn   appropriation   by   river  and   harlN>r  act   ap- 
apfiroNMMl  Ma  nil  L*.  IJM»7  __-   .   _     _         _   __     1.5.2:W.OO 


17.470.23 


.luiM»  .'Ml,    1IHI7.   ainoiiiit   «'XiM'ii(ltMl   dnriii;;   lisral   year.   f«>r  works  of 

iinprovt'nu»nt__      . ._  —      42.25 


•Inly  1,  ltHi7,  I»alanf«'  uiH'XiK'inN'tl    .    _      .      . _    .   __    ._       17.427.08 

.liilV   1.  11MI7,  ontstaiKlin;:  lial.niti«'s 250.00 


July  1.  11HI7.  halaiH-i' availalrlf* _.    _    .. 17,177.98 


Amount  («'stiinat<MU  mpiinnl  for  <'oinpl<*tion  of  oxjstinj;  proj«H't_  Indt^tennhiate. 

(h)  XdfHi  ////v/'.— Befon*  improvement  this  river  had  a  low-water 
depth  of  r»  feet  for  about  12  miles  a^K)ve  the  Mare  Island  Navy- Yard 
and  about  1  foot  depth  on  the  crest  of  the  bars  in  the  next  4  miles  of 
its  length  to  the  head  of  navigati(m  in  front  of  the  town  of  Napa. 
The  ortlinarv  range  of  tides  is  about  5  feet.  Spring  tides  reach  a 
height  of  7  feet. 


RIVER  AND   HARBOR   IMPROVEMENTS.  747 

• 

Project  for  the  improvement  was  made  in  1888,  which  contem- 
plated the  dredging  of  the  bars  and  cutting  off  projecting  points  of 
land  so  as  to  obtain  a  channel  75  feet  wide  with  a  least  depth  of  4 
feet  at  low  tide  and  to  remove  logs,  snags,  and  other  obstructions. 
The  estimated  cost  was  $27,(>00.  Examinations  were  again  ordered 
by  Congress  and  made  in  1890,  1890,  and  1902.  Report  on  the  latter 
is  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  3427. 

Navigation  on  the  river  is  possible  and  profitable  only  at  medium 
and  high  stages  of  the  tide.  The  existing  project  and  old  project  are 
identical. 

Work  was  begim  in  accordance  with  the  project  in  1889  and  has 
progressed  since  whenever  funds  lx?came  available.  The  amount 
exnended  on  this  improvement  to  June  30,  1907,  is  $32,750.61. 

No  work  was  done  during  the  fiscal  year  ending  June  30,  1907. 
Congi-ess  having  appropriated  funds  for  improving  this  river,  survey 
was  made  in  June,  1907,  and  work  will  be  done  as  soon  as  practicable. 
This  survey  showed  2  to  4  feet  generally  at  low  tide,  except  at  two 
shoal  places  on  the  river. 

The  funds  available  will  be  applied  as  may  be  necessary  to  the 
removal  of  bars  which  continually  form  and  obstruct  navigation. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  navi^tion. 

The  commerce  on  Napa  River  during  the  year  190G  was  carried  on 
three  regidar  steamers  and  several  scow-schooners  which  make  irreg- 
ular trips  on  the  river.  The  freight  carried  on  this  river  during  the 
year  is  reported  at  182,042  tons,  the  value  not  being  given. 

July  1,  10(M>.  balamt*  unoxi>eiuUHl IJtl,  2^4.  2C) 

Ainount  aUotttHl  from  appropriation  l)y  rivor  and  harbor  act  approvetl 

March  2.  1907 8,000.00 

9,234.20 
Juno  ."^O,  1007,  amount  exi>cntled  during  fiscal  year,  for  works  of  im- 
l>rovcment ^iTu  4.5 

July  1,  11K)7.  balance  unexpcMided 9, 178.  7r> 

.July  1,  11KI7,  outstanding?  liabilities 02.50 

July  1.  19()7.  balance  available 0, 116.  2.'» 

Amount  (estimateil)  re<iuire<l  for  c<mipletion  of  existing  projwt-  Indetenulnate. 

CONSOLTDATED. 

July  1,  IfXX;,  balance  unex|)endeil . $3,4r>.'>.4:i 

Amount  api>ropriat(Hl  by  river  and  harbor  act  approvtni  March  2, 19(>7_     28, 239. 00 

2«,  704.  4;^ 
June  ."^O.  1007,  amount  exi)endeti  durinjc  fiscal  year,  for  works  of  iin- 
pn>vement 97.  70 

.Tulv  1,  1907,  balance  unexpended 2«,(XKJ.  7:^ 

.July  1,  1JK)7,  outstanding  liabilitii»s H12.50 

.July  1,  11>07,  balance  available 26,294.2:^ 

Amount  (estimated)  required  for  i-omiHetion  of  existing  project.  Indeterminate. 

(See  Appendix  IT  U  G.) 
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7.  Humboldt  Harhor  and  Bay^  California. — A  description  and  his- 
tory of  the  work  done  at  this  locality  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1000,  page  4287. 

Before  improvement  the  entrance  to  the  harbor  was  obstructed  by 
a  bar  having  channel  depths  of  12  to  15  feet.  This  channel  was  not 
fixed  in  direction,  and  sometimes  for  weeks  at  a  time  vessels  were  bar 
bound.  Inside  the  harbor,  in  front  of  the  towns  of  Eureka,  Areata, 
and  Hookton,  the  channels  were  very  shoal. 

In  1881  project  for  deepening  the  channels  in  front  of  these  towns 
by  dredging  was  adopted.  The  work  was  done  by  contract,  was  com- 
pleted in  1884  at  a  cost  of  $80,884.()1),  and  resultedMn  channels  200  feet 
wide  and  12  feet  deep  in  front  of  Eureka  and  100  feet  wide  and  10  feet 
deep  in  front  of  Areata  and  Hookton. 

In  1882  project  for  improving  the  entrance  to  the  harbor  was 
adopted.  It  called  for  a  low  jetty,  estimated  to  cost  $000,000,  which 
was  to  be  about  G,000  feet  in  length,  to  extend  from  the  south  spit  sea- 
ward. This  was  somewhat  modified  in  1888  and  again  in  1891,  so  as 
to  build  nearly  parallel  high  jetties,  each  about  8,000  feet  in  length,  to 
extend  seaward  to  the  crest  of  the  bar.  The  estimated  cost  of  the 
work  was  $2,057,015.  Congress  adopted  this  project  in  1892  and 
authorized  work  under  the  continuing-contract  system. 

The  work  on  the  jetties  was  commenced  in  1889  and  was  completed 
in  August,  1899,  at  a  cost  of  $2,040,203.35.  It  resulted  in  a  fine  chan- 
nel, having  a  least  depth  of  28  feet  at  low  water.  A  resurvey,  made 
in  August,  1903,  showed  a  channel  through  the  entrance  having  a  least 
low-water  depth  of  31  feet.  Since  that  time  the  channel  has  in  places 
deteriorated.  A  bar  has  formed  outside  the  entrance  whose  longer 
axis  is  nearlv  at  right  angles  to  the  former  jetty  channel.  The  result 
is  that  vessels  instead  of  going  straight  to  sea,  as  formerly,  now  make 
a  sharp  turn  to  the  right,  broadside  to  the  sea,  immediately  on  passing 
the  outer  end  of  the  north  jetty.  The  dq)th  of  water  in  the  channel 
between  the  bar  and  the  north  jetty  is  sufficient,  but  on  account  of  its 
direction  it  is  dangerous  for  vessels  passing  in  and  out  during  rough 
weather. 

A  resurvey  of  the  bar  was  made  in  July  and  August,  1905,  which 
showed  channel  depths  of  23  feet  straight  out  to  sea,  19- toot  depths  in 
south  channel,  and  20- foot  depths  in  north  channel. 

In  March,  1899,  project  was  ado])ted  for  dredging  a  channel  15  feet 
deep,  200  feet  wide,  and  8,900  feet  long  in  front  of  Eureka,  estimated 
to  cost  $50,000.  Work  was  done  by  contract,  and  a  channel  of  the 
dimensions  contemplated  was  completed  in  March,  1901,  and  has  since 
been  well  maintained. 

liy  act  of  March  2,  1907,  Congress  adopted  a  project  for  further 
improvement  in  accordance  with  report  printed  in  House  Document 
No.  228,  Fiftv-ninth  Congress,  first  session,  which  contemplates 
enlargement  of  the  channel  in  frcmt  of  Eureka  to  a  depth  of  18  feet 
and  width  of  300  feet  for  a  length  of  (5,200  fiH^t,  at  an  estimated  cost 
of  $83,000. 

The  amount  expended  on  this  work  to  June  30, 1907,  is  $2,178,297.05. 

On  June  30,  1907,  the  least  depth  of  water  at  the  entrance  to  the 
harl)or  is  about  22  feet  at  extreme  low  water.  At  the  wharves  at 
Eureka  it  is  about  13  feet.*   The  tidal  range  is  about  5.5  feet. 

Since  the  improvement  and  within  the  past  five  years  the  popula- 
tion of  Eureka  lias  increased  from  7,000  to  about  13,000  persons.    The 
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commerce  has  increased.    Deeper-draft  vessels  and  more  of  them  now 
run  regularly  to  Humboldt  Bay. 

The  following  table  shows  the  increase  in  the  annual  commerce 
since  1885: 


1886. 
1895. 


PasBen- 
gere. 

Freight. 

4.196 
11,514 

Tbnt. 

162,614 

236,378 

1906 
1906 


Freight. 


TbM. 

616,758 

706.649 


The  tonnage  in  1906,  valued  at  $15,385,367,  was  carried  on  1,803 
steam  and  203  sailing  vessels. 

July  1,  190G,  balance  unexpended $9,542.70 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907.  83, 000. 00 


June  .'{0,  1007,  amount  expended  during  flscal  year,  for  works  of  im- 
provement     


92,542.70 
224.75 


July  1,  1907,  balance  unexpended 92,317.95 

July  1,  1907,  outstanding  liabilities 20.00 


July  1,  1907,  balance  available 92,297.95 

(See  Appendix  U  U  7.) 

8.  liemo  vin(ji  sunken  vessels  or  craft  obstructing  or  endangering  navi- 
gation,— During  the  month  of  June,  1907,  the  wreck  of  the  scow- 
schooner  Witch  of  the  Bay  Was  removed  from  Mare  Island  Straits, 
California,  at  a  cost  of  $34.68. 

(See  Appendix  U  U  8.) 

IMPROVEMENT  OF   SACRAMENTO  AND  FEATHER  RIVERS,  CALI- 
FORNIA. 

The  improvement  of  these  rivers  is  in  the  charge  of  a  Board  of  three 
engineer  officers  appointed  in  accordance  with  the  provisions  of  an 
act  of  Congress  oi  June  3,  1890,  Capt.  Thos.  H.  Jackson,  Corps  of 
Engineers,  having  immediate  charge  of  the  work. 

In  the  earliest  davs  of  California,  before  the  advent  of  railroads, 
handsome,  fast,  and  commodious  steamboats,  drawing  from  6  to  7 
feet,  ran  regularly  between  San  Francisco  and  Sacramento.  All 
travel  was  necessarily  by  boats,  which  were  crowded  with  passengers 
and  freight  at  rates  very  greatly  in  excess  of  present  prices.  The 
depth  of  water  at  that  time  in  the  shoalest  places  below  Sacramento 
was  about  7  feet  at  low  water  and  low  tide.  Thereafter,  largely  in 
consequence  of  hydraulic  mining,  shoaling  resulted,  until  on  the 
worst  bars  at  certain  low-water  periods  only  4  feet  channel  depth 
could  be  carried  to  Sacramento.  In  1875  appropriations  began  to 
he  made  by  Congress  for  improving  the  river  and  have  continued  at 
irregular  intervals  since.  The  object  sought  was  to  improve  the 
depths  over  the  bars,  generally  by  the  construction  of  wing  dams, 
scraping,  closing  of  crevasses  or  breaks  in  the  levees,  and  principally 
to  aid  navigation  by  the  removal  of  snags. 

In  work  of  this  character  a  total  of  $878,749.46,  of  which  $807,- 
391,54  was  from  the  appropriation  for  ^^  Improving  Sacramento 
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and  Feather  rivers,  California,"  and  $71,357.92  from  the  appropria* 
tion  for  "  Improving  Sacramento  River,  California,"  has  been  spent 
up  to  Jxme  30,  1907.  The  work  has  resulted  in  obtaining  at  the 
prasent  time  a  least  low -water  channel  depth  of  7  feet  to  Sacramento, 
4  to  5  feet  depths  to  Colusa,  and  24  to  30  inches  depth  to  Red  Bluff. 
The  present  depths  accommodate  all  commerce  existing  and  that  in 
sight  for  stH'eral  years  to  come.  There  have  been  no  boats  reported 
,  aground  in  the  lower  Sacramento  River  below  Sacramento  for  several 
years;  in  the  upper  river  when  boats  were  aground  it  was  due  to 
overk>ading,  getting  out  of  the  channel,  or  getting  snagged. 

The  head  of  navigation  is  at  Red  Bluff,  which  is  by  river  262  miles 
alK)ve  the  mouth  of  the  river.  The  extreme  range  of  the  river  at  Red 
Bluff  is  22+  feet;  at  Collinsville,  its  mouth,  the  range  is  8+  feet. 

The  commerce  of  the  Sacramento  River  is  variable  and  depends 
principally  upon  the  crops.  Up-river  freight  is  generally  merchan- 
dise, groceries,  and  farming  implements;  down-river  freight  consists 
of  wheat,  barley,  fruit,  vegetables,  cord  wood,  and  brick. 

The  total  tonnage  carried  on  the  Sacramento  River  in  1906  is 
reix)rted  as  375,000  tons.  The  average  yearly  tonnage  for  the  past 
twelve  years  has  been  about  430,000.  The  maximum  tonnage  re- 
ported carried  was  in  1802,  which  amounted  to  i>7dfi74  tons. 

The  freight  on  the  Feather  River  is  carried  on  a  small  gasoline 
steamboat  and  a  gasoline  launch,  and  is  estimated  at  5,000  tons  per 
annum. 

The  work  done  during  the  fiscal  year  has  been  the  clearing  of  the 
Sacramento  River  of  snags  by  means  of  the  U.  S.  snag  boat  Seizer 
and  the  construction  of  several  wing  dams. 

The  amount  expended  (hiring  the  fiscal  year  has  resulted  in  keep- 
ing the  river  in  good  navigable  condition. 

The  balance  available  for  thes<»  rivers  on  June  30,  1007,  will  be 
ap])lie<l  toward  operating  the  snag  boat  for  the  removal  of  snags,  and 
for  concentratinjj  the  currents  by  means  of  wing  dams,  for  removing 
bars  and  increasing  depths. 

A  j)ernian(»nt  annual  ap|)ropriation  of  $25,000,  as  reconunended 
by  all  previous  Hoards  wluch  have  reported  on  tliis  river,  is  again 
urged.  The  iinj)rovements  made  have  maintained  a  navigable  river, 
and  have  theretorc*  had  a  Iwiieficial  effect  in  regulating  and  main- 
taining a  reasonable*  freight  rate. 

More  extended  information  concerning  the  Sacramento  River  and 
its  tributaries,  with  map,  may  be  found  in  House  Document  No.  262, 
Fifty-ninth  Congi'ess,  first  session. 

SACRA  MKNTO   AND   FEATHER   RIVERS. 

July  1.  1006.  hnlanot*  uiioximmkIcmI $00.88 

DecemlKT  IS.  19<m».  ninount  re<'<MvcHl  from  sales 1.613.72 

Amount  nppropriateil  by  river  and  harlK>r  net  approved  March  2, 1907-     50, 000. 00 

51,064.00 
June  ;<0,  VMM,  ninount  exiH»nd«Nl  during  tis<nl  yenr.  for  works  of  Im- 
provement    328w  74 

Jnlv  1,  11)07,  bnlnncv  unexpend(Ml. _   _  ...        51,335.86 

July  1,  11)07,  outstnmlinj:  llnbilities 3.075.51 

July  1,  VMM,  Imlnnee  availnhle 48,260.35 

Amouut  (estimuted)  required  for  completion  of  existing  project.  Indeterminate. 


It  ■ 
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SACRAMENTO   BIVER. 

July  1.  11)06,  balance  unexpended $33,542.83 

November  19,  1006,  amount  rec*elved  from  sales 16. 16 

33,558.99 
June  IMK  1907,  amount  exi)t»nded  during  flwal  year,  for  works  of  im- 
provement      14,900. 75 

July  1,  1907,  balance  unexix?nded 1 18,658.24 

(Sei^  Appendix  V  V.) 

IMI'KOVEMKNT  OF  RIVERS  AND  HARBORS  IN  WESTERN  OREGON,  OF 
(X)LUMBIA  RIVER  ABOVE  THE  MOUTH  OF  WILLAMETTE  RIVBR, 
AND  OF  SNAKE  RIVER,  OREGON,  WASHINGTON,  AND  IDAHO. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  W.  Roessler,  Corps 
of  Engineers'.  Division  engineer.  Col.  W.  H.  Heuer,  Corps  of  En- 
gineers, to  March  2,  1907. 

/.  CoqiiiUe  Rirer^  Oregan. — This  stream  empties  into  the  Pacific 
Ocean  near  Baiulon,  Coos  County,  Oreg.,  about  375  miles  north  of 
San  Francisco,  Cal. 

Before  improvement  the  bar  channel  skirted  the  south  headland 
and  crossed  ground  which  was  studded  with  dangerous  rocks.  It 
was  also  crooked.  The  depth  over  the  bar  was  usually  about  3  feet 
at  low  tide,  or  a  little  over  7  feet  at  high  tide.  Vessels  which  crossed 
the  i)ar  could  ascend  at  high  tide  to  the  town  of  Coquille,  about  25 
miles  above  Bandon,  and  light-draft  steamers  could  ascend  the  stream 
a  farther  distance  of  al)out  12  miles  to  the  head  of  navigation  at 
Myrtle  Point.  The  usual  range  of  the  tide  at  Bandon  is  about  4.2 
feet. 

The  original  project  of  1878  provided  for  the  construction  of  two 
converging  high- tide  jetties  of  rubblestone,  by  which  the  ebb  flow 
would  lx»  concentrated  upon  a  limited  portion  of  the  bar.  The  pro- 
jected width  apart  of  the  jetties  was  800  feet  and  the  expected  depth 
12  feet  at  deep  low  tide. 

After  the  work  had  been  carried  to  a  certain  point  and  the  results 
noted,  it  was  found  necessary  to  reduce  the  width  between  the  jetties 
from  800  to  ()00  feet  and  to  reduce  also  the  depth  that  would  probably 
result  from  the  improvement  to  8  feet  at  low  tide. 

These  changes  and  the  fixation  of  the  length  of  the  south  jetty  at 
2,700  feet  and  of  the  north  jetty  at  1,575  feet  by  the  act  of  (jongress 
approved  July  13,  181)2,  constitute  the  present  modified  project. 

The  estimated  cost  of  the  project  when  completed,  not  including  ex- 
penditures for  maintenance,  is  $306,200. 

The  amount  expended  prior  to  operations  under  the  existing 
project  was  $144,323.42,  including  $6,883.90  for  snagging  and 
$15,000  for  repairs  and  maintenance. 

The  amount  expended  on  the  present  project  to  the  close  of  the 
fiscal  year  1007  was  $291,775.99,  of  which  approximately  $39,960.74 
was  applied  to  maintenance. 

The  results  accomplished  to  date  have  been  the  completion  of  the 
south  jetty  to  its  projected  length  of  2,700  feet  and  in  constructing 
about  1,200  feet  ot  the  north  jetty,  and  this  has  resulted  in  closing 
tip  the  dangerous  old  channel  at  the  mouth  of  the  river  and  provif 
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ing  a  new  channel  straight  out  to  sea,  the  controlling  bar  depth 
ranging  from  6  to  9  feet  at  mean  low  tide.  The  completed  south 
jetty  and  the  partially  completed  north  jetty  have  sufferea  no  material 
damage  during  the  year,  except  that  the  enrockment  at  the  outer 
ends  has  been  beaten  down  to  some  extent  by  the  seas. 

Operations  during  the  fiscal  year  have  been  confined  principally 
to  care  and  maintenance  of  the  plant  and  works,  the  expenditures 
being  mostly  on  account  of  closing  up  the  contract  in  force  during 
the  previous  year.  The  funds  for  completing  the  work  were  made 
available  too  late  to  accomplish  any  results  other  than  to  advertise 
the  work  and  make  formal  contract  with  the  lowest  responsible  bidder 
for  extending  the  north  jetty. 

The  river  and  ocean  form  the  only  practicable  means  of  transport- 
ing the  commerce,  the  principal  items  of  which  are  lumber,  coal,  live 
stock,  and  farm  products.  This  commerce  is  loaded  on  small  coast- 
ing vessels  along  the  25  miles  of  river  Iwtween  its  mouth  and  Coquille. 
and  is  usually  taken  to  the  San  P^rancisco  market.  The  total  amount  of 
exports  during  the  calendar  year  was  G3,388  tons,  valued  at  $737,231. 
The  principal  articles  of  import  are  mill  and  farm  machinery  and 
general  supplies,  the  amount  of  which  was  3,900  tons,  valued  at  ap- 
proximately $382,485. 

References  to  former  reports  are  given  on  page  259  of  Annual 
Report  for  1905. 

Comparative  statement  of  traffic. 


Calendar  year. 


1897. 
189R. 
1899. 
1900. 
1901. 


TonH. 


25,620 
24,556 
26,654 
80,727 
32,975 


Estimated 
value. 


Calendar  year. 


1902 
1903 
1904 
1905 
1906 


Tons. 


87,458 
48,249 
60,944 
45.455 
67,288 


Ertimated 
value. 


n,  822, 066 
1,106,780 
1,119,716 


July  1.  llXHi,  balanco  unoxponclcHl $12,070.36 

Amount  appropriated  by  river  and  liarl)or  act  approved  March  2, 
1907 (50,000.00 


June  30.  1SK)7,  amount  cxiwndeil  during  fiscal  year: 

For  works  of  improvement $8, 5(U.  (JO 

For  maintenance  of  Improvement 1,1(50.74 


72, 070. 85 


0,755.M 


.Tuly  1,  1007,  balance  unexpended 03,224.01 

July  1,  1007.  outstanding  liabilities 00.00 


July  1,  1907.  balance  available 03,164.01 


July  1.  1907,  amount  covered  by  uncomplete<l  contracts 51,778.00 

(S(?e  Appendix  W  W  1.) 

2.  Entrance  to  Coos  Bay  and  Ilarhor,  Oregon. — Coos  Bay  is  a  tidal 
estuary  on  tlio  Pacific  coast  in  Orea^on,  about  400  miles  north  of  San 
Francisco,  Cal.  Except  Ilunibohlt,  it  is  the  principal  harbor  be- 
tween the  mouth  of  the  Cohimbia  River  and  San  Francisco.  Before 
improvement  the  obstructions  consisted  of  the  usual  bar  in  the  ocean 
at  the  entrance  to  the  bay  and  of  shoals  inside  the  bay  near  its  en- 
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ice  formed  by  sand  which  blows  down  the  beach  during  north- 
terly  winds.     The  depth  on  the  ocean  bar  was  often  but  10  feet  at 

tide. 

'he  original  project  for  the  improvement  of  Coos  Bay  received 
approval  of  the  Secretarv  of  War  November  14,  1879.  It  pro- 
?d  for  the  construction  of  a  jetty  from  a  point  about  250  yards 
)w  the  southern  extremity  of  Fossil  Point,  on  a  line  toward  the 
.  end  of  Coos  Head,  this  line  curving  so  as  to  be  directed  at  its 
ir  end  to  the  head  or  a  little  north  of  it,  the  structure  to  be  of  wood 

stone,  or  stone,  as  should  be  found  best.     The  estimated  cost  was 
J,000. 

he  amount  expended  on  the  original  project  was  $213^750,  with 
ch  1,760  feet  of  timber-crib  and  rublestone  jetty  was  built, 
he  existing  project,  adopted  by  act  of  Congi'ess  approved  Sep- 
ber  11),  181)0,  is  that  of  a  Board  of  Engineers^  dated  October  27, 
l),  and  it  provided  for  obtaining  and  maintaining  a  channel  20 

deep  at  low  tide  through  the  ocean  bar  at  the  entrance  to  the 

by  confining  the  entrance  lx»tween  two  high-tide  rublestone 
ies,  the  north  jetty  to  be  9,600  feet  long  and  the  south  jetty  4,200 
1  long. 

'he  estimateid  total  cost  of  the  existing  project,  exclusive  of  the 
)unt  expended  on  the  original  project,  is  $2,466,412.20.  The 
)unt  expended  thereon  up  to  the  close  of  the  fiscal  year  ending 
le  30,  1907,  is  $696,988.05,  of  which  $171,988.05  was  for  mainte- 
ce  of  improvement. 

he  expenditures  on  this  improvement  to  date  have  resulted  in  the 
struct  ion  of  the  submerged  jetty  near  Fossil  Point  under  the  orig- 
l  ])roject,  and  in  completing  the  9,600-foot  north  jetty  under  the 
sent  project.  The  jetty  tramway  and  \yharf  have  been  entirely  de- 
lved bv  the  teredo  and  wave  action,  and  the  enrockment  has  been 
•e  or  less  beaten  down  by  the  seas. 

ince  the  completion  of  the  north  jetty  a  straight  channel  through 
ocean  bar  has  been  maintained,  having  ordinarily  a  least  depth  of 
n  17  to  22  feet  at  mean  low  tide. 

'he  controlling  depth  in  the  bar  channel  as  determined  bv  survey 
•  in  progress  is  about  20  feet  at  mean  lower  low  tide.  JBetween 
bar  and  the  town  of  Empire  is  a  sandy  shoal,  on  which  the  least 
nnel  depth  is  14  feet  at  mean  lower  low  tide.  Above  Bay  City 
'e  is  about  50  miles  of  available  navigation  for  boats  of  light  draft. 
^  mean  rise  and  fall  of  the  tide  is  4.8  feet. 

lie  available  funds  are  being  withheld  until  such  time  as  the  ne- 
ity  for  their  expenditure  is  shown,  as  the  depths  contemplated  by 
project  have  been  obtained  and  fairly  well  maintained, 
lie  act  of  March  2,  1907,  authorized  the  construction  of  a  dred^ 
use  on  the  coast  waters  of  Oregon  and  Washington,  and  as  this 
dge  will  soon  be  available  it  is  recommended  that  the  Secretary 
\\  ar  be  authorized  to  apply  so  much  of  the  available  balance  as 
V  be  necessary  to  the  work  of  dredging  the  inner  harbor. 
\o  work  has  been  done  during  the  nscal  year  1907  aside  from 
ching  and  caring  for  the  plant  and  works  and  planting  about  57 
^s  of  Holland  grass  roots  on  the  north  spit, 
'he  export  commerce  of  Coos  Bay  consists  principally  of  lumber 
ducts,  coal,  farm  and  dairy  produce,  live  stock,  and  fish,  and 

ENG  1907 48 


754 


REPORT    OF    THE    CHIEF    OF    ENGINEERS,   U.   S.   ARMY. 


amounted  during  the  year  to  153,541  tons,  valued  at  approximately 
$2,948,447.  The  lumber  and  coal  is  a  growing  and  vahiable  industry, 
and  the  tonnage  each  year  is  increasing.  The  imports,  con.sisting  or 
farm  and  mill  machinery  and  miscellaneous  merchandise,  amounted 
to  30,914  tons,  valued  at  approximated  $2,951,570. 

San  Francisco  is  the  principal  market.  At  present  the  bay  and 
ocean  arc  the  only  means  of  trans])ortation.  There  is,  however,  a 
good  i)rospect  that  a  branch  road  will  be  built  in  the  near  future  to 
connect  with  the  Southern  Pacific  system,  which,  when  completed, 
will  further  develop  the  rich  timber  and  mineral  lusources  of  the 
Coos  Bay  district.  Tliis  raih-oad  may  diminish  to  some  extent  the 
water-borne  traffic  of  the  harbor,  but  it  is  not  lx»lieved  that  the  reduc- 
tion will  be  enough  to  affect  the  standing  of  Coos  Bay  as  an  important 
seaport. 

References  to  former  reports  are  given  on  i)age  (511  of  the  Annual 
Report  for  1905. 

(UnniHiiativv  Htutvmmt  of  traffic. 


Calendar  veur. 


1887. 
1A98. 
1809. 
1900. 
1901. 


TOIIN. 


KNtiniute<l 
value. 


("aleiidHr  year. 


ToiiM. 


r 


115, «%  . 

103,039  I. 

U6,ri67  '. 

104, 'JIM  1. 

117,500  '. 


190-2 122, 232 

19(W I  135,178 

1901 ise.OM 

1 905 1  1 78, 9i^ 

1906 1S1,456 


Estimated 
value. 


•S,667,W| 
8,901,006 
5,900,017 


July  1,  VMH'k  Imlancc*  unox|Kni<led |2(sH01.53 

Jimo  l^l   lt>07,  aiiiouiit  c'xjM»ii(le<i  <luriii^  liscal  year,  for  iiiaint(»- 
iiann*  of  improveinoiit 1,525.54 


July  1.  1JH)7,  halaiKv  unexiR»iide<l 

July  1,  1IK)7,  oiitstaudiuK  liabilitios. 


July  1,  IIXJT,  balanct*  avuilable 


25,275.99 
50.00 

25.  225.  90 


Auiouut  (estiniat^Hl)  risiulriHl  for  coiuplotiou  of  oxistiuj^  projivt—  1.741,412.20 
(8ee  Appendix  W  W  ±) 

J.  Coos  Rirrr^  Orvyon, — Coos  Kiver  is  the  principal  tributary  of 
Coos  Bay  and  empties  into  tlie  bay  at  its  head,  opposite  the  town 
of  Marshfi(»ld.  At  a  point  5.1  miles  from  its  month  the  river  divides 
into  two  branches,  known  as  the  Xorth  and  kSouth  forks,  xif)  each  of 
which  tidal  influence  extends  for  alK)iit  8J  mik»s.  Before  improve- 
ment was  commenced  the  small  li^ht-draft  steamboats  and  launches 
plying  between  Marshfi(»ld  and  the  head  of  tide  on  each  fork  ex- 
perienced considerable  difficulty  in  navigating  on  account  of  the 
many  snags,  bowlders,  etc.,  in  the  stn»am. 

The  original  ])lan  of  improvement,  based  on  the  survey  made  in 
1894  (Annual  Report  of  the  Chief  of  Enginwrs  for  1805,  pp.  3502- 
3505),  proposed  the  ivmoval  of  all  snags  and  bowlders  from  a  selected 
channel  50  fert  in  width.  The  estimated  cost  was  $5,000,  but  in 
1898  it  was  stated  in  the  annual  report  that  $3,000  additional  would 
be  required  to  complete  the  project,  and  in  1900  it  was  estimated  that 
an  appn)priation  of  $1,500  every  two  years  would  be  required  for 
maintenance. 

The  act  of  March  ;i,  1905,  ni*ovided  funds  by  allowing  transfer 
from  balance  remaining  available  to  the  credit  of  appropriation  for 
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proving  entrance  to  Coos  Bay  and  Harbor,  Oregon,  and  the  act 
March  2,  1907,  appropriated  a  like  sum  to  be  expended  on  the 
roved  project. 

he  amount  expended  on  this  work  up  to  June  30,  1907,  was 
,3()().e30,  of  which  $4,366.30  has  been  applied  to  maintenance, 
he  work  done  during  the  past  fiscal  year,  consisting  entirely  of 
^ging  with  the  Government  plant,  was  carried  on  in  the  summer 
fall  of  1906  and  from  the  middle  of  May  to  the  end  of  the  fiscal 
r.  To  finish  the  season's  work  will  take  about  four  months, 
he  maximum  draft  that  can  be  carried  at  low  tide  over  the  upper 
'lies  of  Coos  River  is  about  1^  feet  at  low  water.  The  range  of 
>  is  about  2i  feet,  so  that  boats  drawing  4  feet  navigate  to  nead 
ide  water  on  both  the  North  and  South  forks,  a  distance  of  about 
lilies  above  the  mouth. 

oos  River  flows  through  a  narrow  but  productive  valley  and  is  the 
^  means  of  transportation.  The  commerce  is  carried  on  small 
mers  to  Marshfield,  where  it  is  loaded  into  ocean  steamers  and 
?n  to  San  Francisco  market.  This  commerce  is  mostly  farm  and 
^y  products,  logs  and  lumber,  and  amounted  during  the  year, 
udiiig  supplies^  machinery,  etc.,  received,  to  35,537  tons,  valued 
ipproximately  $1,246,684. 

Comparative  statement  of  traffic. 


Cjileiu'.Hr  year. 


Tons, 

Estimated 
value. 

16,5;M 

22, 674 

a  70, 007 

6229,225 

62,  102 

Calendar  year. 


1902 
1903 
1904 
1905 
1906 


« 46. 000 
28,109 
49,907 
44.398 
35,637 


Estimated 
value. 


$1,033,758 
1,179,974 
1,246,684 


ncludos  *Jl,Hr»2  tons  of  stone  for  the  Government  Jetty  at  the  entrance  to  Coos  Bay. 

on. 

nciudos  170,400  tons  of  stone  for  the  Government  jetty  at  the  entrance  to  Coos  Bay, 

on. 

kpproxlmate. 

1.  1I)(M>,  Iialame  iinexpeudeti $2,569.26 

)Uiit  appropriated  by  river  uud  harbor  act  approved  March  2, 1907-     3, 000.  00 


5, 569.  26 
» ,*J0,  1007,  amount  expended  during  fiscal  year,  for  maintenance  of 
iprovement 1, 935.  56 


1.  1IX)7,  balance  unexpended 3,6.33.70 

1.  1907,  outstanding  liabilities 500.00 


1,  1907,  balance  available 3, 133.  70 

See  Appendix  W  W  3.) 

.  Morith  of  Siuslaw  River ^  Oregon. — The  Siuslaw  River  empties 
I  the  Pacific  Ocean  at  a  point  about  475  miles  north  of  San  Fran- 
o,  Cal.  It  enters  the  sea  through  a  shifting  sand  beach.  The 
ruction  at  the  entrance  is  a  shoal  outer  bar  with  deficient  depth 
a  shifting  channel  through  the  bar,  the  latter,  before  the  improve- 
it,  changing  its  position  up  and  down  the  coast  as  much  as  1  mile. 
\  depth  of  water  on  the  bar  varied  from  5  to  12  feet  at  low  tide. 
>n  August  4,  1891,  the  Secretary  of  War  approved  a  project  for 
)rovement  which  provided  for  tne  construction  of  two  rubblestone 
li-tide  jetties  7,500  feet  and  5,600  feet  long,  respectively,  on  the 
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north  and  south  sides  of  the  entrance.  The  estimated  cost  of  the 
improvement  was  $700,000.  By  these  jetties  it  was  expected  to  keep 
the  channel  in  a  fixed  position  and  to  nicrease  the  depth  to  8  feet  at 
low  tide  in  the  bar  channel. 

This  project  has  been  only  partially  carried  out.  Four  thousand 
and  ninety  feet  of  the  north  jetty  has  Ix'ien  built,  at  a  cost  of 
$151,700.88  in  original  construction  and  $10,011.27  in  maintenance, 
surveys,  etc.  Nothing  has  lx»en  done  on  the  south  jetty.  The  north 
jetty  lias  had  the  effect  of  somewhat  checking  the  tendency  of  the  bar 
channel  to  shift  its  position  as  far  to  the  north  as  frequently  occurred 
before  the  jetty  was  built,  but  the  expected  depth  at  low  tide  in  the 
bar  channel  has  not  lH»en  realized. 

Upon  the  reconnnendation  of  the  Board  of  Engineei-s  for  Rivers 
and  Harbors,  Congress  ])rovided  in  the  river  and  harlwr  act  of  March 
3,  1905,  that  the  unexi>en(le(l  balance  shall  l)e  returned  to  the  Treas* 
ury,  except  an  amount  sufficient  for  maintenance  for  two  years.  This 
period  of  maintenance  has  elapsed  and  the  balance  remaining  unex* 
pended  will  be  turned  into  the  general  fund  of  the  Treasury  at  an 
early  date. 

Further  information  regarding  the  details  of  this  improvement 
is  given  in  the  Annual  Report  for  HKHi,  page  788. 


(Unnimnitirv  fitatrmcut  (tf  traffic. 


Cttlernlar  vear. 


1897. 

\fm. 

1«99. 
1900. 
1901. 


Tons. 


EMliinatiMl 
valiK'. 


Cnlondar  year. 


2,239    il  1902 


l,3r)0 

■1.'.H)7 

lH,«)7r» 

22,  «ol 


1903 
IMVl 
1905 
1906 


'A  218 
25,387 
24.816 
13,090 
14.344 


EBtlmated 
▼aloe. 


896*800 


$24. 88a  00 
24,838.00 


July  1,  UMm;.  ImlniH-e  uiuwpciidocl 

July  1,  11)07,  Imlance  uhoximmuUhI,  iwortinjr  to  Treasury 

(See  Appendix  WW  4.) 

/7.  Yaqiiina  Bny^  Oregou. — Yaquina  Bay  is  a  small  tidal  estuary 
of  about  5  square  miles  area  lying  on  the  ( )regon  coast  alx)ut  110 miles 
south  of  the  mouth  of  the  Columbia  River.  The  usual  bar  exists 
in  the  ocean  at  the  entrance  to  the  bay.  Prior  to  improvement  the 
prevailing  depth  on  this  bar  was  7  or  8  feet  at  low  tide,  and  three 
distinct  channels  existed  at  the  entrance  to  the  bay. 

The  oriijinal  project  for  the  improvement  of  Yaquina  Bay  was 
approved  by  the  Secretary  of  War  January  14,  1891.  This  project, 
as  subscMpiently  modified  and  as  approved  by  act  of  Congress  tfune 
t),  11)00,  provided  for  the  construction  of  two  rubblestone  jetties  on 
the  north  and  south  sides  for  concentratin<r  the  ebb  flow  upon*  a 
limited  portion  of  the  bar  and  for  the  removal  of  a  cluster  of  rocks 
located  alx)ut  2,000  feet  In^yond  the  sea  end  of  the  south  jetty.  As 
completed,  the  length  of  the  south  jetty  is  ^JyQi)  feet,  and  of  the  north 
lettv,  2,800  feet.  The  project  has  l)een  compl(»ted  at  an  expenditure 
of  i^()00,000  and  has  n^snlted  in  closin^r  up  two  of  the  three  channels 
formerly  existing:,  and  in  developing  the  third  channel  with  a  depth 
varying  from  13  to  15  feet  of  water  on  the  bar  at  mean  low  tide,  or 
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21  to  22  feet  at  high  tide.  This  is  in  excess  of  the  original 
2t,  which  contemplated  only  17  feet  at  high  tide, 
i  existing  project  was  adopted  by  Congress  June  6.  1900,  and 
ded  for  removal  of  a  cluster  of  rocks  about  2,000  leet  beyond 
a,  end  of  the  south  jetty,  at  an  estimated  cost  of  $20,000.  This 
:;t  has  been  completed.  The  expenditure  to  June  30,  1907,  was 
J8.02,  of  which  $G,025.51  was  for  maintenance, 
on  recommendation  of  the  Board  of  Engineers  for  Rivers  and 
oi-s,  Congress  provided,  by  the  act  of  March  3,  1905,  that  the 
)ended  balance  shall  he  returned  to  the  Treasury,  excepting  such 
nt  as  miglit  be  required  for  maintenance  for  a  period  of  two 
This  period  has  expired,  and  the  balance  remaining  of  the 
»priation  will  be  turned  into  the  general  fimd  of  the  Treasury 
early  date. 

rther  details  regarding  this  improvement  will  be  found  on  page 
f  the  Annual  Report  for  1900. 

Comparatirr  statement  of  traffie. 


alendar  vear. 


Tons. 


KMti  mated  ;| 
value.      I 


Calendar  year. 


15,.%4  I |!  1902 

10.380    j  1903 

.'>.990  I ,i  1904 


091 
576 


1905 
1906 


Tons. 


1,162 
835 

i.ns 

573 
582 


Estimated 
valae. 


167.826 
49.180 
29,700 


.  19<m;.  bnlaiKO  uno.\iH'ml<Ml $1,661.04 

,  1IH)7.  hnlaiiro  uiu'.\|H'i)(ltMl,  rcwrtiiiK  to  Troasury 1,  <J^J1.04 

M»  Appendix  W  W  5.) 

Tilhvmook  Bay  and  har^  Oregon, — Tillamook  Bay  lies  on  the 
on  coast,  about  50  miles  south  of  the  Columbia  River.     It  is 

(>  miles  long  by  3  miles  across  in  the  widest  part.  The  bar  in 
:ean  at  the  entrance  has  generally  a  controlling  channel  depth  of 

14  feet  at  mean  low  tide.  The  greater  part  of  the  area  of  the 
tself  is  taken  up  by  mud  flats,  which  are  bare  at  low  tide  and 
ated  by  four  principal  channels  which  shoal  to  a  low-water 
I  of  but  1  or  2  feet  near  the  east  end  of  the  bay. 
isting  vessels  drawing  from  14  to  15  feet  can  reach  Hobsonville, 
e  north  channel,  a  short  distance  inside  the  entrance. 
0  town  of  Tillamook,  the  most  populous  place  on  the  bay  and  the 
buting  point  for  a  very  fertile  valley,  is  situated  on  Hoquarten 
^h,  al>out  12  miles  from  the  entrance,  and  can  be  reached  at  high 
by  vessels  drawing  about  10  feet.  Originally  the  controlling 
water  depth  Ixjtween  the  ocean  and  town  of  Tillamook  did  not 
(1  7  or  8  feet. 

e  original  project  for  the  improvement  of  Tillamook  Bay  was 
3ved  by  the  War  Department  October  4,  1888,  and  provided 

survey  of  the  entrance  and  for  the  improvement  of  Dry  Stock- 
)ar  in  Hoquarten  Slough  by  the  building  of  pile  dikes  at  an 
ated  cost  of  $5,200. 

e  total  expenditures  on  the  original  project  amounted  to  $5,700. 
e  existing  project,  printed  in  the  Annual  Report  of  the  Chief  of 
neers  for  1892,  pages  2743-2752,  provided  for  connecting  the 
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north  and  middle  channel,  nearly  opposite  Bay  City,  putting  in  dikes 
at  Junction  and  Dry  Stocking  bars,  and  contemplated  a  least  depth 
in  the  channel  of  9  feet  at  mean  high  tide  from  Hobsonville  up  to 
Tillamook.     The  estimated  cost  was  $100,000. 

The  total  amount  expended  on  the  work  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1907,  was  $116,958.02,  of  which  $43,484.65 
was  for  maintenance  and  $3,816.67  for  dredging,  snagging,  etc., 
which  resulted  in  maintaining  the  projected  depth  of  at  least  9  feet 
in  the  channel  between  Bay  City  ana  the  town  ot  Tillamook. 

No  oi>erations  were  carried  on  during  the  fiscal  year  until  May, 
when  the  work  of  snagging  in  Hoquarten  Slough  was  taken  up,  and 
at  the  close  of  the  year  was  still  in  progress,  it  being  the  inten- 
tion to  commence  dredging  operations  as  soon  as  the  channel  is  thor- 
oughly snagged. 

The  maximum  draft  that  can  be  carried  at  low  water  over  the 
shoalest  part  of  the  channel  is  about  3^  feet.  The  average  range 
of  the  tide  is  6.2  feet.  The  head  of  navigation  is  Tillamook,  about 
12  miles  from  the  entrance. 

The  commerce  of  Tillamook  Bay  consists  chiefly  of  lumber  and 
dairy  products  exported  to  Portland  and  San  Francisco  and  general 
merchandise  brought  in  by  coasting  vessels.  During  the  fiscal  year 
this  traffic  amounted  to  13,627  tons,  valued  at  approximately 
$850,240. 

There  is  no  railroad  in  the  vicinity  at  this  time,  and  the  bay  and 
ocean  afford  the  only  means  of  transportation.  A  railroad  from 
Hillsboro  to  Tillamook  Bay  has  been  commenced  and  the  track  laid 
for  the  first  few  miles. 

References  to  former  reports  are  given  on  page  668  of  the  Annual 
Report  for  1905. 

Comparative  statement  of  traffic. 


Calendar  year. 


1897. 
1898. 
1899. 
1900. 
1901. 


Tons. 

Estimated 
value. 

29,405 
35,885 
36,835 
17,640 
21, 147 

Calendar  year. 


1902 
1903 
1904 
1905 
1906 


Tons. 


24,883 
16,862 
18.823 
13.919 
13,627 


Estimated 
value. 


t658,489 
609,760 
860.240 


July  1.  lOOC,  balance  unexpended $2, 5<>3.  33 

Receipts  from  sales 20.  00 

Amount  appropriated  by  river  and  harlwr  act  approve<l  March  2, 1907-  10, 000. 00 


12.  583.  33 
June  30,  1907.  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,  81G.  67 


Julv  1.  1907,  balance  unexpended 8,760.06 

July  1.  1907.  outstanding  liabilities 1,100.00 


July  1,  1907,  balance  available 7, 666. 66 

(See  Appendix  WW  6.) 

7.  Improving  the  various  harbors  on  the  coasts  of  Oregon  and 
Washington  hy  the  construction  and  equipment  of  a  dredging  plant 
for  use  thereon, — The  harbors  and  rivers  upon  wnich  improvements 
are  in  progress,  or  upon  which  the  improvements  already  completed 
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require  periodical  work  for  their  maintenance,  are  Tillamook  Bay 
and  bar,  Coos  Bay  and  Harbor,  Coquille  River,  Oregon,  and  Grays 
Harbor,  Willapa  Bay,  and  certain  other  works  in  Washington. 

Navigation  is  often  greatly  delayed  hj  the  forming  of  shoals,  the 
material  deposited  in  most  instances  bemg  of  such  a  nature  that  it 
can  not  be  easily  handled  with  a  dipper  dredge. 

Reference  to  the  need  for  a  suitable  dreage  for  dredging  in  the 
coast  harbors  of  Oregon  was  referred  to  in  the  Annual  Report  of  1906, 
and  an  estimate  of  $60,000  submitted  for  its  construction.  This  esti- 
mate was  later  changed  to  $100,000,  and  the  river  and  harbor  act  of 
March  2,  1907,  appropriated  that  sum  for  constnictinff  the  plant  to  be 
used  in  the  harboi*s  and  coast  waters  of  Oregon  and  Washington,  and 
to  he  ojwrated  and  maintained  out  of  funds  available  for  such  harbors 
and  coast  waters. 

The  i)lans  and  specifications  for  the  dredge  were  practically  com- 
pleted and  ready  for  advertising  and  circulation  among  bidders  at  the 
end  of  the  fiscal  year. 

Amount  ai)i)roprlatcil  by  river  and  harbor  act  approved  March  2» 

19()7 $100. 000. 00 

Jnly  1,  11K)7,  balance  unexpended 100,000.00 

(See  Appendix  W  W  7.) 

<S\  Upper  Cohnnhia  and  Snahe  rivers^  Oregon^  Washington^  and 
Idaho, — The  designation  "  upper  Columbia  and  Snake  rivers  "  in- 
cludes the  124  miles  of  the  Columbia  River  between  the  falls  at 
Celilo,  Oreg.,  and  the  mouth  of  the  Snake  River,  and  the  216 
miles  of  the  Snake  River  between  its  mouth  and  Pittsburg  Landing, 
a  total  distance  of  »)40  miles.  Between  these  limiting  points  the  two 
streams  form  a  continuous  w^aterway  which  is  susceptible  of  open- 
river  navigation  at  favorable  stages  as  far  as  the  mouth  of  the 
Inmaha  River,  24  miles  below  Pittsburg  Landing.  The  difficulties 
of  navigation  are  the  many  rapids  which  exist  throughout  the  entire 
length  of  this  waterway,  especially  in  the  upper  reaches  of  the  Snake 
Riv(»r.  In  some  of  these  rapids  the  current  is  moderate,  but  in  others 
it  is  very  swift  and  impossible  of  ascent  by  any  but  the  swiftest  boats. 
Some  of  the  channels  tlirough  the  rapids  are  crooked  and  narrow  and 
all  of  them  are  shoal  with  a  ruling  (lepth  of  2  to  3  feet  at  low  water 
between  Celilo  and  Li>wiston,  and  a  lesser  depth  above  that  point.  A 
detailed  description  of  the  rivers  may  be  found  on  pa^  2293  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1880,  and  page  3211  of 
the  Annual  Report  for  1891. 

Before  the  days  of  railroads  this  stretch  of  waterway,  in  connec- 
tion with  the  lower  reaches  of  the  Columbia  and  portage  road  at 
Celilo  and  the  Cascades,  formed  the  main  highway  of  commerce 
between  eastern  and  western  Oregon  and  a  large  amount  of  naviga- 
tion was  carried  on  for  that  time.  This  navigation  continued  until 
1882  and  was  then  practically  suspended  by  the  paralleling  of  the 
river  by  the  Oregon  Railroad  and  Navi^tion  Company's  railroad. 
The  only  stretch  of  river  upon  which  navigation  was  continued  after 
that  date,  and  has  continued  up  to  the  present  time,  is  the  76  miles 
of  the  Snake  River  between  the  ix)int  of  railroad  crossing  at  Riparia 
Junction  and  the  important  city  of  I^wiston,  Idaho.  This  suspen- 
sion of  traffic  on  the  lower  Snate  below  Riparia  Junction  and  upper 
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Columbia  River  between  the  mouth  of  the  Snake  and  Celilo  con- 
tinued from  1882  until  the  revival  of  interest  in  open-river  navigation 
by  the  completion  of  the  portage  railroad  at  Celilo  by  the  State  of 
Oregon  in  1905.  The  main  purpose  of  this  road  was  to  provide  open- 
river  competition  with  points  above  Celilo  until  through  steamboat 
traffic  can  be  established  by  the  construction  of  The  Dalles-Celilo 
canal  by  the  General  Government,  and  while  the  competition  so  far 
set  up  has  not  Ixjen  a  controlling  factor  in  regulating  rates  on  freight, 
it  has  effected  a  reduction  of  rates  at  certain  points  and  would  doubt- 
less have  effected  a  still  greater  reduction  if  there  had  been  available 
larger  and  better  steamboats  than  have  so  far  lx»en  provided. 

There  has  been  no  comprehensive  plan  of  improvement  adopted 
for  this  entire  stretch  of  river,  but  improvements  have  been  made 
at  certain  points  from  time  to  time  under  special  projects.  Before 
1877  the  sum  of  $120,000  was  appropriated  and  exj>ended  in  removing 
rock  at  the  principal  rapids  in  the  Columbia  River  and  for  making 
detached  surveys.  In  1877  a  project  was  approved  for  removing 
reefs  and  bowldei's  and  scraping  gravel  bars  in  the  Columbia  and 
Snake  rivers  between  Celilo  and  Lewiston  at  an  estimated  cost  of 
$132,000.  As  modified  in  1902,  this  latter  project  is  practically 
limited  to  the  portion  of  the  river  between  Itiparia  Junction  ana 
Lewiston  as  lx»ing  the  only  part  of  the  waterway  upon  which  regular 
navigation  is  being  carried  on. 

There  are  at  present  three  projects  operative  upon  this  line  of 
waterway.  The  first  is  tliat  of  1877,  as  modified  in  1902,  under  which 
it  is  proposed  to  improve  the  Snake  River  between  Riparia  and 
I^ewiston  with  a  view  to  obtaining  5  feet  depth  at  low  water  by  means 
of  dredging  and  raking  gravel  bars  and  constructing  works  tor  con- 
tracting the  waterway  in  wide  sections  and  for  general  improvement 
of  the  Snake  River  between  T^ewiston  and  Pittsburg  Landing  by 
removing  obstructing  rocks  and  bowlders. 

The  second  project  is  for  improving  the  Snake  River  between 
Riparia  Junction  and  its  mouth,  and  is  intended  to  facilitate  naviga- 
tion by  removing  bowlders  and  ledges  in  narrow  and  shoal  places  and 
scraping  gravel l>ars.  It  was  formulated  for  the  purpose  of  expend- 
ing an  appropriation  of  $100,000  by  the  State  of  Washington  at  the 
last  session  of  the  legislature  and  was  submitted  to  the  State  legisla- 
ture Ix^fore  the  aj)propriation  was  made. 

Tlie  third  project  is  the  one  adopted  by  Congress  in  the  river  and 
harbor  a(*t  of  March  2,  1907,  which  provides  for  an  expenditure  dur- 
ing a  series  of  years  of  the  sum  of  $400,000  in  open-river  work  in  the 
Columbia  River  iM'tween  the  mouth  of  the  Snake  and  Celilo.  A  part 
of  this  project  will  l)e  the  ex])enditure  of  $25,000  appropriated  by  the 
last  legishiture  of  the  State  of  Washington  in  aiding  in  improving  the 
Umatnia  Rapids. 

These  three  improvements,  taken  together  and  as  now  carried  on, 
form  practically  one  continuous  project,  the  purpose  of  which  is  to 
facilitate  luivigation  by  removing  obstructing  lH)wlders  and  ledges 
and  in  a  few  isolated  places  raking  l)ars  and  to  make  safe  and  available 
for  all  but  low  sta<i:es  the  depths  (hat  now  exist,  rather  than  to  develop 
anv  considerable  depth  at  the  lowest  stage  of  river. 

The  oj)erations  under  the  first -mentioned  project  during  the  past 
fiscal  year  have  resulted  in  providing  a  low-water  channel  40  inches 
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deep  between  Riparia  and  Lewiston,  which  could  have  been  utilized 
throughout  the  entire  season  by  boats  of  suitable  design  for  swift 
and  shoal  water  rivers.  Despite  the  good  channel  obtained,  naviga- 
tion was  suspended  during  a  portion  of  the  low-water  season  for  the 
alleged  reason  that  boats  could  carry  only  reduced  cargoes  and  that 
the  boats  themselves  were  subjected  to  considerable  wear  and  tear.  The 
boats  now  used  are  owned  by  the  Oregon  Railroad  and  Navigation 
Company  and  are  not  suitably  designed  for  use  on  shoal  and  swift 
water  streams. 

The  operations  under  the  second-mentioned  project  during  the  past 
fiscal  year  consisted  in  preparing  plans  and  making  contracts  for  the 
necessary  plant.  This  plant  will  consist  of  three  scows,  equipped  with 
derrick,  engines,  hoists,  and  spuds  and  steam  drills,  suitably  designed 
for  removing  rocks  and  bowlders  from  the  rapids.  It  is  hoped  to 
obtain  this  |3ant,  or  at  least  a  portion  of  it,  in  time  to  be  of  use  dur- 
ing a  part  of  the  coming  low-water  season. 

Under  the  third  above-mentioned  project  plans  are  being  prepared 
for  a  steamboat  equipped  with  spuds,  derrick,  channel  rake,  and 
machine  drills,  which  will  also  act  as  tender  to  the  drill  scows  which 
are  to  be  located  at  different  points  in  the  Columbia  and  Snake  rivers 
during  the  working  season.  It  is  expected  to  have  this  tender  boat 
ready  for  operation  before  the  working  season  of  1908. 

Th(^  amount  expended  on  the  original  and  modified  projects  up  to 
the  close*  of  the  fiscal  year  1907  was  $373,143.48,  of  which  $14,747.08 
was  expended  during  the  fiscal  year  on  raking  gravel  shoals  and  bet- 
tering the  conditions  above  Riparia. 

The.se  improvements  extend  over  a  continuous  waterway,  and  it  is 
recommended  that  future  appropriations  be  made  available  at  the 
discretion  of  the  Secretary  of  War  for  any  portion  of  the  waterway 
between  the  limiting  points. 

The  commerce  transported  on  the  Columbia  and  Snake  rivers  dur- 
ing the  fiscal  year  amounted  to  71,556  tons  and  consisted  principally 
in  farm  and  mill  machinery,  grain,  fruit,  and  general  merchandise. 
The  value  of  these  commodities  is  estimated  at  $2,671,882. 

References  to  former  reports  will  be  found  on  page  745,  Annual 
Report  for  1906,  and  a  map  of  the  river  is  published  in  the  Annual 
Report  for  1906,  page  1988. 

The  project  for  improvement  between  Celilo  and  mouth  of  Snake 
is  printed  in  House  Document  No.  440,  Fifty-ninth  Congress,  second 


session. 


Comparative  statctnetit  of  traffic. 


Calendar  year. 

Tons. 

EstimaUMl 
value. 

Calendar  year. 

Tons. 

Ertimated 
Yalae. 

1897        

31.531 
36,923 
46,654 
36,920 
86,723 

1902 

87,824 
44,879 
48.547 
28,880 
71,666 

1898    

1908 

1899 

1904 

il,7S6,e77 
1,191,960 
2,671,882 

1900 

1906 

1901 

1906 
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July  1,  1900,  balance  unexpended $13,973.71 

Amount  appropriated  by  river  and  barl>or  act  approved  March  2, 1907 : 

Columbia  River  to  mouth  of  Snake  River 120,000.00 

Snake  River  above  Riparia 10,000.00 

143.073.71 
June  30,  1907,  amount  expended  during  fiscal  year,  for  maintenance 
of   improvement 14, 747.  08 

July  1,  1907.  balance  unexpendiHl 129,22^63 

July  1,  1907.  outstanding  lial>ilitles 900.00 

July  1,  1907.  balance  available 128,326.63 

Amount  (estimated)  re<iuired  for  completion  of  existing  project Indefinite. 

Amount  aiipropriateil  by  tlie  Washington  State  legislature 125.000.00 

July  1,  1907.  balance  unexi)endeil 125,000.00 

July  1,  U)07,  outstanding  liabilities 2,7:19.00 

July  1,  1907,  balance  available 122,261.00 

July  1,  1907,  amount  covered  by  uncomplettnl  contracts 16,331.00 

(See  Appendix  WW  8.) 

.9.  Colitmhia  Hirer  hetireen  the  foot  of  the  The  Dalles  Rapids  and 
the  head  of  Celilo  Falh^  Oregon  and  Washinf/ton. — In  this  stretch  of 
river  imvi^tion  is  rondered  difficult  at  Threemile  Rapids,  2  miles 
above  The  Dalles,  where  for  1,500  feet  the  channel  is  crooked  and 
narrow  and  much  obstructed  by  submerged  rocky  reefs.  Two  miles 
farther  up  is  the  obstruction  of  Fivemile  Rapids  (The  Dallas), 
where  for  IJ  miles  the  river  runs  with  great  velocity  between  pre- 
cipitous basaltic  walls  fnmi  150  to  200  feet  apart.  Five  miles  farther 
up  is  the  obstruction  of  Tenmile  Rjipids,  a  similar  gorge  one-half 
mile  in  length,  and  finally  at  Celilo  Falls  there  is  a  sheer  fall  of  20 
feet  at  low  water.  Between  the  limiting  points  the  river  falls 
through  a  vertical  height  of  81  feet  at  low  water  and  60  feet  at  high 
stages.  The  object  of  the  improvement  is  to  overcome  these  obstruc- 
tions so  as  to  provide  continuous  steamboat  navigation  between  the 
p(X)l  at  The  Dalles  and  the  pool  above  C<5lilo. 

The  first  project  was  adopted  by  Congress  August  18,  1894.  and 
provided  for  a  boat  railway.  The  second  project  was  for  short 
canals  with  locks  around  Fivemile  Rapids  and  Celilo  Falls.  This 
project  is  printed  in  Annual  Report  of  Chief  of  Engineers  for  1901, 
page  :i502. 

Th<»  present  project  was  made  by  a  Board  of  Engineer  officers  and 
was  approved  by  the  Secretary  of  War  November  G,  1903,  and 
adopted  by  Congress  March  8,  1905.  This  project  is  for  a  con- 
tinuous canal  on  the  Oregon  shore  from  Celilo  Falls  to  Big  Eddy, 
with  oj)en-river  improvement  at  Threemile  Rapids,  at  an  estimated 
cost  OT  $4,125,000.  The  canal  proposed  by  the  Board  has  a  length 
of  alK)ut  8J  miles  and  is  al>out  05  feet  wide  on  the  bottom,  8  reet 
d(M»j),  with  locks  250  feet  long  l>etween  hollow  quoins  and  40  feet 
wide  in  the  clear  and  7  feet  deep  over  miter  sills.  The  details  of 
the  project  as  approved  by  the  Chief  of  Engineers  May  5,  1905, 
include  a  provision  for  locks  of  300  feet  between  hollow  quoins  and  a 
clear  widtli  of  45  feet.  Late  data  as  to  character  of  foundation  have 
necessitated  a  revision  of  the  plan,  upon  w^hich  the  district  officer  is 
engaged. 


RIVER  AND   HARBOR   IMPROVEMENTS.  768 

Two  contracts  were  in  force  at  the  end  of  last  fiscal  year  and  both 
contracts  are  still  in  operation. 

The  first  contract  is  dated  April  12,  1904,  and  provides  for  the 
removal  of  rock  ledges  from  the  vicinity  of  Threemile  Rapids  so 
as  to  give  a  channel  at  least  10  feet  deep  at  low  water  and  not  less 
than  250  feet  wide,  save  at  one  point  where  it  is  to  be  200  feet  wide. 
A  total  of  45,0(>4  cubic  yards  of  rock  has  been  taken  ont  under  this 
contract,  leaving  an  estimated  balance  of  0,012  cubic  yards  of  excava- 
tion to  complete  the  contract.  This  should  be  taken  out  and  the  con- 
tract completed  this  coming  season.  Last  season  was  veiy  unfavor- 
able for  subaqueous  operations  on  account  of  the  river  fluctuations 
and  only  ninety-five  days  of  active  work  were  put  in.  The  contract 
l^eriod  has  been  waived  so  as  to  give  the  contractor  time  to  finish  all 
the  excavation  called  for. 

The  second  contract  is  dated  August  10,  1905,  and  it  provides  for 
constructing  al)out  one-half  mile  of  the  canal  near  the  upper  end  at 
Celilo,  and  includes  one  boat  basin  and  one  lock  chamber,  but  not 
the  lock  gates  nor  the  maneuvering  machinery.  The  contractors, 
Messrs.  Smyth  &  Jones,  have  managed  the  work  poorly  and  have 
made  very  slow  progress,  accomplishing  less  than  one-half  the  con- 
tract requirements  before  the  contract  expired  January  4,  1907.  As 
the  prices  paid  them  are  very  favorable  to  the  United  States  and  as 
the  section  of  canal  under  construction  will  be  of  no  benefit  until  the 
entire  canal  is  completed  some  years  hence,  the  contract  period  has 
l)een  waived  for  a  reasonable  time  and  the  contractors  allowed  to  go 
on  with  the  work.  The  work  of  the  year  comprised  21,423  cubic 
yards  of  solid-rock  excav^ation,  5,403  cubic  yards  common  excavation, 
4,428  cubic  yards  sand  excavation,  and  4,583  cubic  yards  of  concrete. 
Work  was  suspended  April  12  by  the  summer  freshet  and  will  be 
resumed  about  August. 

The  amount  expended  to  June  30,  1907,  was  $287,308.50,  of  which 
$27,112.83  was  applied  on  the  earlier  projects,  $31,279.81  in  surveying 
and  preparing  plans  for  the  latest  project,  and  $228,915.86  on  the 
existing  project. 

The  river  and  harbor  act  approved  March  2,  1907,  appropriated 
$100,000  and  authorized  a  continuing  contract  for  $500,000  additional 
to  continue  work  on  the  canal.  This  sum  and  available  balances 
from  previous  appropriations  will  be  exj^ended  in  extending  down- 
stream the  canal  section  already  begun  under  Smyth  &  Jones's  con- 
tract. This  work  will  not  be  advertised  until  the  freshet  subsides 
and  the  ground  over  which  the  new  work  will  extend  can  be  inspected. 

The  amount  estimated  as  a  profitable  expenditure  is  the  $500,000 
authorized  by  the  act  of  March  2,  1907,  for  continuing  contract  and 
will  be  applied  to  continuing  the  canal  section  below  that  to  be  built 
under  appropriations  already  made. 

The  fluctuation  in  water  surface  from  extreme  low  water  to  ex- 
treme high  water  varies  from  32  to  90  feet  at  different  points  in  the 
short  stretch  of  river  from  Celilo  to  The  Dalles.  River  boats  can 
now  reach  Big  Eddy,  nearly  4  miles  above  The  Dalles,  at  favorable 
stages,  and  a  limited  amount  of  freight  has  been  transferred  between 
steamers  and  the  portage  railway  atlBig  Eddy  and  between- the  port- 
age road  and  a  single  steamer  operating  during  the  past  season  above 
Celilo.  The  influence  of  this  traffic  has  already  resulted  in  a  re- 
duction of  the  freight  rates  as  far  as  the  traffic  over  the  portage 
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road  and  its  connecting  steamer  above  has  extended,  and  a  still  fur- 
ther reduction  is  anticipated  as  the  steamboat  service  in  the  upper 
river  is  increased. 

The  Portland  and  Seattle  Railway  Company,  a  corporation  under 
the  joint  control  of  the  Northern  Pacific  and  Great  Northern  Bail- 
way  companies,  is  now  constructing  a  line  of  road  along  the  north 
bank  of  the  Columbia  River  between  Kennewick,  Wash.,  and  Port- 
land, Oreg. 

The  benefits  to  be  derived  from  the  completion  of  the  proposed 
improvement,  the  country  to  be  affected,  and  the  probable  resources 
to  be  developed,  with  maps,  etc.,  are  ^ven  in  House  Document  No. 
228,  Fifty-sixth  Congress,  second  session.  Irrigation  projects  now 
contemplated  should  within  a  few  years  further  increase  the  farm 
products,  and  it  is  expected  that  the  improvement  will  reduce  present 
ireight  rates  on  large  quantities  of  produce  annually  shipped  oy  rail 
from  the  extensive  territory  drained  by  the  upper  Columbia  and 
Snake  rivers. 

References  to  former  reports  are  given  on  page  673  of  the  Annual 
Report  for  1905. 

Comparative  statement  of  traffic  handled  by  Oregon  fitate  Portage  Railway 

hetireeti  Big  Eddy  and  CeliUh  Orey. 


Calendur  year. 

Ton8. 
3,058 

Kfiti mated  ' 
value.     1 

S185.8U0 

Calendar  year. 

Tons. 
5,414 

Efitimated 
value. 

1906 

1900 

f227,900 

July  1.  1000,  balanco  unexi>en(lo<l $434.00U.4« 

Rec*eipt8  from   sales 4.00 

Amount  appropriateil  by  river  and  barl>or  act  appro  veil  Mareb  2, 

1007 100,000.00 


June  30, 1007,  amount  ex|)ei:detl  during  fiscal  year,  for  works  of  hu- 
provement 


534,005.36 
72,20a9G 


July  1.  1007,  balance  unexi)ended 4(52,(596.40 

July  1.  1007,  outstanding  Hablllties 20,100.00 


July  1,  1007,  balance  available 442, 596. 40 


July  1.  1007,  amount  covered  by  uncompletinl  ctmtracts 220.004.00 

Amount  (estimated)  required  for  completion  of  existing  project..  .*?,  4.T3,  ,*?02.  64 


Amount  tbat  can  be  profitably  ex|>ended  in  fiscal  year  ending 
June  30.  1000,  for  works  of  improvement,  in  addition  to  the 
balance  unexiK^nded  July  1.  1007 5(K).000.00 

Submittetl  in  compllani'e  with  re<iuirements  of  sundry  civil  act  of 
June  4,  1H07. 

(See  Apix^ndix  W  W  9.) 

10,  (^anal  at  the  Cascades^  Cohnnbia  Rirer^  Of^f/on. — This  im- 
provement embraces  about  4A  miles  of  the  Cohimbia  Kiver  where  it 
passes  through  the  Cascade  Mountain  Kange  and  where  it  is  (con- 
tracted into  the  narrow  width  of  a  gorge  with  steep  slope  and  swift 
current.'  A  fall  of  24  feet  at  low^  water  and  a  lesser  fall  at  high 
water  in  the  upper  2,500  feet  of  the  gorge  creates  a  fearful  i^icl^ 
whose  swift  current,  rushing  over  many  obstructing  bowlders,  ettect- 
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ually  bars  upstream  navigation  and  renders  downstream  navigation 
unsafe.  In  the  lower  4  miles  of  the  gorge  the  river  is  not  so  narrow 
and  the  current  not  so  swift  as  in  the  upper  half  mile;  but  even  here 
navigation  was  unsafe  in  the  unimproved  river  by  reason  of  obstruct- 
ing ledges  and  bowlders,  upon  which  vessels  were  liable  to  be  swept 
by  a  very  swift  current.  The  improvements  made  consist  in  tne 
construction  of  locks  around  the  steep  rapids  at  the  upper  end  of 
the  gorge  and  in  open-river  work,  such  as  blasting  out  ledges  and 
bowlclers  in  the  lower  4-mile  section. 

The  original  project  was  for  a  canal  and  locks  around  the  falls 
and  was  adopteci  in  1877  and  modified  in  1886  and  1888,  and  included 
the  improvement  of  the  rapids  below  the  falls  to  secure  a  low-water 
channel  of  8  feet.  The  locks  were  about  462  feet  long  and  92  feet 
wide,  with  a  low-water  depth  of  8  feet  over  the  miter  sdls. 

The  project  was  again  modified  in  1894  to  provide  for  utilizing 
the  upper  426  feet  of  the  uncompleted  canal  above  the  lock  gates  as 
a  second  lock.  It  provided  for  raising  the  protection  work  of  the 
canal  walls  as  a  safeguard  against  flood  waters,  which  in  that  year 
reached  a  height  of  6  feet  above  previous  known  high  water. 

The  estimated  cost  of  the  original  project  was  $2,544,545,  and  of 
this  latter  modification  $413,360. 

The  construction  of  the  canal  and  locks  was  carried  on  both  by 
hired  lalx)r  and  purchase  of  material  and  by  contract,  and  they  were 
first  opened  to  navigation  in  the  fall  of  1896,  with  walls  and  slope 
revetments  still  incomplete. 

The  amount  expended  on  the  original  and  modified  projects  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1907,  was  $3,818,369.63, 
and  includes  the  construction,  under  contract,  of  five  new  buildings, 
viz,  three  dwellings  for  the  lock  tenders,  one  stable,  and  one  combined 
carpenter  and  machine  shop. 

The  amount  estimated  as  required  to  complete  the  walls  and  place 
the  grounds  in  good  condition  is  $199,260,  and  this  work  includes  the 
raising  of  the  land  wall  of  the  upper  lock,  constructing  three  sets  of 
steps,  and  completing  the  paving  and  grading  on  the  land  side  of  the 
canal.  Provision  should  also  be  made  for  the  construction  of  one 
oflSce  building  and  for  blasting  out  some  obstructive  rocks  in  the 
channel  below  the  lower  entrance. 

The  expenditures  during  tlie  fiscal  year  were  on  account  of  care 
and  maintenance  of  works  and  plant  used  during  construction. 

The  head  of  navigation  for  boats  passing  the  locks  has  heretofore 
been  Threemile  Rapids,  1^  miles  above  The  Dalles,  but  may  now  be 
said  to  be  at  Big  Eddy  by  reason  of  the  improvements  already  made 
under  the  contract  in  force  for  removing  dangerous  rocks  at  Three- 
mile  Rapids  (see  report  on  improving  Columbia  River  between  the 
foot  of  The  Dalles  Rapids  and  the  head  of  Celilo  Falls,  Oregon  and 
Washington). 

The  maximum  draft  that  can  be  carried  through  the  locks  at  the 
close  of  the  fiscal  year  is  about  6.5  feet  at  low  water,  owing  to  deposit 
on  the  canal  floors. 

The  yearly  rise  in  the  Columbia  takes  place  in  May,  June,  or  July, 
and  its  usual  height  above  extreme  low  water  is  about  40  feet. 

The  down-river  commerce  through  the  locks  consists  princi  ly  of 
wheat,  flour,  miscellaneous  grain,  cattle,  ho)  wool«  id  c  atry 
produce.    The  amount  of  this  commerce  lor  t  fiSl 

tons,  valued  at  approximately  $1,624,880. 
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The  up-rivor  commerce  is  principally  general  merchandise,  machin- 
ery, and  railroad  supplies,  consisting  of  26,689  tons,  valued  at  approx- 
imately $1,601,340. 

References  to  former  reports  are  given  on  page  675  of  the  Annual 
Report  for  1905. 

ComparatU'c  statement  of  traffic. 


Fiscal  year  ending    ,»,,,„„ 
June  30-  **^"*'- 


1898 18,812 


1899 
1900 
1901 
1902 


16,700 
17, 710 
22,426 
19,710 


KHtimated 
value. 


80,327 
23,908 
30,639 
34, 762 
62,720 


Fiscal  year  ending 
June  30— 


1903. 
19W. 
19a'>. 
1906. 
1907. 


Tons. 

FiHtimated 
yalae. 

36,181 
81.  %7 
35,166 
46,884 
53,770 

$2,' 286,*  126* 
2.813.040 
8,226,200 

FasBen- 
gen, 

50,821 
76,971 
64,408 
133,070 
89,289 


July  1,   UKH;,  balaiK-o  unoxpemloii $4,005.08 

Uei-eipts  from  sales 220.78 


4,234.86 
June  :3(),  11)07.  amount  ex|)en(leil  during  fiscal  year,  for  maintenance  of 

imi>rovement  1,975.01 


July  1.  1IK)7,  balance  unexiK^nded 2,250.85 

July  1,  1907,  outstanding  liabilities 80.00 


July  1.  11X)7.  balance  available 2.179.85 

Amount  (estimateil)  reciuired  for  completion  of  existing  project 199,260.00 

(See  Appendix  W  W  10.) 

//.  Openitiiuj  and  care  of  canal  and  locks  at  the  Cascades  of  the 
Cohunhia  Jiicci\,  Orcfjon, — Tlie  canal  and  locks  around  the  obstruc- 
tions in  tlie  Columbia  Kiver  at  Cascades,  Oreg.,  were  so  far  com- 
pleted that  they  were  opened  to  navigation  on  November  5,  1896, 
since  whicli  time  appropriations  have  been  made  under  the  general 
work  of  improvement  tor  further  c()mi)letin§  the  walls  and  slope, 
pavement,  gi'ading,  etc.  A  general  description  of  the  location, 
dimensions,  etc.,  is  given  in  the  preceding  report. 

Tlie  total  amount  expended  from  the  indefinite  appropriation  for 
oi>erating  and  caring  for  the  locks  and  in  making  repaii's  to  the 
macliinery,  valves,  etc.,  to  the  end  of  the  fiscal  year  1907,  was 
$84,077.54. 

During  the  fiscal  year  the  smn  of  $9,954.81  was  expended  on  sala- 
ries of  lock  keepers,  in  repairing  the  valve  on  north  side  of  lower 
lock  gate,  and  in  installing  fenders  on  the  lock  walls.  The  machinery 
was  installed  on  the  new  dredge  and  the  dredge  got  ready  for  service, 
except  the  spuds  which  will  be  added  later,  very  little  dredging 
was  required  during  the  year. 

The  new  sand-blast  machine  and  the  lighting  plant  for  the  build- 
ings and  quarters,  which  have  been  authorized  and  allotment  made 
therefor,  will  l>e  installed  durijig  tlie  coming  summer. 

The  commerce  through  the  locks  during  the  fiscal  year  amounted 
to  53,770  tons,  valued  at  approximately  $8,2*2(),200.  This  commerce 
consisted  principally  of  wheat,  flour,  miscellaneous  grain,  cattle, 
horses,  wool,  country  produce,  general  merchandise,  machinery,  and 
railroad  supplies,  a  detailed  statement  of  which  is  given  in  the  dis- 
trict officers  report. 

(See  Appendix  W  W  11.) 
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12,  Columbia  River  between  Vancouver^  Wash.^  and  the  mouth  of 
Wiila?nette  Hirer. — The  city  of  Vancouver,  Wash.,  is  located  on  the 
Columbia  River  103  miles  above  its  mouth  and  5  miles  above  the 
junction  of  the  Willamette  and  Columbia  rivers.  The  average  range 
of  tide  at  Vancouver  during  low  stages  of  river  is  eight-tenths  of  a 
foot  and  the  average  summer  freshet  rise,  which  generally  occurs  in 
June,  is  about  20  feet.  Vessels  drawing  23  feet  could  ascend  the 
Columbia  to  a  point  2J  miles  below  the  city,  but  could  go  no  farther 
because  of  a  sand  bar  which  had  but  9  feet  over  it  at  lowest  stage  of 
river  before  any  improvement  was  attempted. 

Tlie  purpose  of  the  improvement  is  to  deepen  the  water  over  the 
afori»said  sand  bar,  and  this  has  been  accomplished  partly  by  con- 
traction dike  and  partly  by  dredging. 

The  project  of  1892  provided  for  the  construction  of  a  pile,  brush, 
and  rubble-stone  dike  about  3,000  feet  long  across  the  head  of  Oregon 
(llayden  Island)  Slough,  to  cut  off  the  flow  through  the  slough  at 
low  stages  of  river  and  to  produce  a  corresponding  concentration  of 
current  and  scouring  effect  over  the  obstructing  sand  bar  in  the  main 
river. 

It  was  hoped  to  obtain  by  this  increased  scour  a  sufficient  depth  to 
enable  vessels  drawing  20  feet  or  more  to  reach  the  wharves  at  Van- 
couver, but  this  expectation  was  not  fully  realized  and  a  modification 
of  the  project  was  adopted  by  Congress  in  the  river  luid  harbor  act 
approved  March  3,  1905.  This  modification  was  based  upon  a  report 
of  the  Board  of  Engineers  for  Rivers  and  Harbors  dated  July  22, 
1902,  and  provided  for  dredging  a  channel  150  feet  wide  and  20  feet 
deej)  through  the  shoal  Inflow  Vancouver  at  an  estimated  cost  of 
$00,000  for  original  dredging  and  $10,000  for  maintenance. 

This  channel  was  dredged  in  1905  to  the  projected  width  and 
depth.  As  anticipated,  there  was  considerable  slioaling  by  new  sand 
deposits  throughout  the  entire  length  of  the  dredged  channel.  At 
j)laces  this  new  deposit  was  5  to  (3  feet  in  depth,  giving  an  available 
depth  at  lowest  river  of  14  to  15  feet  after  the  freshet.  The  channel 
was  again  restored  to  original  width  and  depth  from  October,  1906, 
to  January,  1907,  by  the  removal  of  253,000  cubic  yards  of  sand,  at 
a  cost  of  approximately  4  cents  j)er  cubic  yard. 

No  repairs  were  rcH]uired  to  the  dike  during  the  year. 

Th(»  work  to  be  done  this  coming  year  will  be  the  annual  dredging 
over  the  Vancouver  bar  and  such  repairs  as  the  dike  may  be  found  in 
need  of  after  the  present  freshet  subsides. 

The  total  amount  expended  on  the  original  and  modified  projects 
to  June  30,  1907,  was  $142,473.94,  of  which  sum  $44,940.78  has  been 
applied  to  maintenance. 

Steamboats  drawing  8  feet  can  navigate  the  river  as  far  as  The 
Dalles,  about  210  miles  from  its  mouth,  by  passing  through  the  locks 
at  the  Cascades. 

Vast  forests  of  virgin  timber  are  within  easy  reach  of  Vancouver, 
and  the  country  also  produces  great  quantities  of  fruit,  hay,  grain, 
etc.  Vancouver  has  railroad  connections,  and  a  line  is  now  being 
constructed  down  the  north  bank  of  the  Columbia  from  Kennewick, 
Wash.,  to  Portland,  Oreg.,  crossing  the  Columbia  by  bridge  just 
below  Vancouver.  It  is  not  believed  that  the  improvement  will  affect 
rates  on  local  or  transcontinental  shipments. 


768  REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.   S.  ARMT. 

The  balance  on  hand  will  be  applied  to  maintaining  the  dredged 
channel  and  the  dike. 

The  deep-sea  tonnage  from  Vancouver  is  lumber,  shipped  princi- 
pally by  coasting  vessels,  and  during  the  calendar  vear  1906  amounted 
to  about  15,000,000  feet,  valued  at  approximately  >225,000. 

References  to  former  reports  are  given  on  page  677  of  the  Annual 
Report  for  1905. 

July  1,  100«,  balance  unexpondcHl $22,495.94 

June  lio,  1907,  amount  exi)en(le(l  during  fiscal  year,  for  maintenance 
of  Improvement 11,968.88 

July  1,  1907,  bahuu-e  unexiK»nikHj 10,527.06 

(See  Api^ndix  W  W  12.) 

BX^VM1NATU)N    AND  SURVEY   31ADE  IN   COMPLIANCE  WITH  BIVKR  AND 

HARBOR  ACl'  APPROVED   MARCH   3,    1905. 

Reports  dated  March  31,  1905,  and  Novenilxir  27,  1006,  required  by 
the  river  and  harl)or  act  of  March  3,  1905,  on  preliminary  examina- 
tion and  survey  of  Columhia  I?!rcr  between  Celilo  Falh^  Oi'egon^ 
and  mouth  of  Snake  Rirer^  Washington^  were  submitted  by  the  dis- 
trict officer  and  were  reviewed  by  the  Board  of  En^neei-s  tor  Rivers 
and  Harbors  pui'suant  to  law.  They  were  transmitted  to  Congress 
and  printed  m  House  Document  No.  440,  Fifty-ninth  CongresSj 
second  session.  A  plan  for  improvement  at  an  estimated  cost  or 
$400,000,  and  $^^0,000  amuially  for  maintenance,  is  presented. 

IMPROVEMENT  OF  WILLAMETPE  HIVEU  AND  OF  COLrMBIA  RIVER 
BELOW  THE  MOUTH  OF  THE  WlLLAMEinE,  AND  THEIR  TRIBU- 
TARIES, OREGON  AND  WASHINGTON. 

This  district  was  in  the  cliarge  of  Lieut.  Col.  S.  W.  Roessler,  Corps 
of  Engineers.  Division  engineer  Col.  W.  H.  Ueuer,  C-orps  of  Engi- 
neers, to  March  2,  1907. 

L  Wlffa?nette  Rirer^  ahore  Portland^  and  Yamhill  River^  Ore- 
gon.— The  Willamette  River  in  years  past  has  been  navigated  with 
difficulty  as  far  southward  as  Eugene,  172  miles  above  Portland, 
Oreg.,  but  of  late  years  the  practical  head  of  steamboat  navigation 
has  oeen  Harrisburg,  152  miles  above  Portland.  On  the  tributary 
Yamhill  the  head  of  navigation  is  at  McMinnville,  18  miles  above  its 
mouth  and  59  miles  from  Portland.  The  Long  Tom  River,  also  a 
tributary  of  the  Willamette,  122  miles  above  Portland,  is  no  longer 
used  for  navigation. 

Prior  to  improvement  these  rivers  were  obstructed  by  drift,  snags, 
rock  ledges  and  rapids,  and  gravel  shoals,  which  prevented  naviga- 
tion durmg  low-water  j>eriods.  A  full  description  of  the  Willamette 
River,  together  with  a  detailed  statement  of  its  condition  previous  to 
improvement,  may  be  found  in  the  Aimual  Report  of  the  Chief  of 
Engineers  for  ISf G,  page  054,  and  for  1880,  page  2280. 

The  original  project  for  improvement,  adopted  in  1870,  and  modi- 
fied in  1878,  provided  for  the  removal  of  snags  from  Eugene  to 
Portland,  the  deepening  of  gi'avel  shoals  bv  scraping  and  by  con- 
traction works,  and  the  removal  of  rock  by  blasting. 
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In  1896  a  further  modified  project  was  made  to  include  the  removal 
of  low-water  obstructions  in  the  Yamhill  River  by  the  construction 
of  a  lock  and  dam  8  miles  above  its  mouth,  and  provided  for  snag- 
ging and  for  the  systematic  contraction  of  the  Willamette  River  by 
dam  construction,  with  a  view  to  obtaining  a  12-foot  low-water  depth 
from  Portland  to  Oswego  (8  miles),  2}  feet  between  Oswego  and 
Corvallis  (111  miles),  and  2  to  2^  feet  between  Corvallis  and  Eugene 
(53  miles).  ^Vhile  the  construction  of  controlling  works  under  this 
project  afforded  some  relief  and  alone  made  navigation  possible  at 
the  low-water  season  during  recent  years,  the  depths  proposed  have 
not  been  realized. 

The  present  revised  plan  of  improvement  (see  Annual  Report, 
Chief  of  Enginers  for  1904,  p.  3529)  provides  for  improving  the 
Willamette  below  Corvallis,  with  a  view  of  obtaining,  mainly  by 
dredging,  with  auxiliary  dam  and  revetment  construction,  and  by 
snagging,  a  low-water  depth  of  2^  to  3i  feet  from  Corvallis  to  Oswego, 
and  a  low-water  depth  of  12  feet  thence  to  Portland.  Operations 
above  Corvallis  are  to  be  confined  to  snagging  as  far  as  Harrisburg, 
and  the  river  alx)ve  that  point  is  to  be  left  as  not  worthy  of  further 
open-river  improvement  on  account  of  its  excessive  slope  (108  feet 
in  24  miles)  and  the  lack  of  traffic  at  the  present  time.  It  has  been 
found  impracticable  to  outline  a  plan  for  permanent  improvement 
which  can  be  completed  at  a  given  cost,  but  an  estimate  of  $213,500 
has  been  presented  for  carrving  on  the  work  as  indicated. 

The  upper  Willamette  River  is  now  navigable  during  high  water  to 
Harrisburg,  152  miles  above  Portland;  during  the  medium  water 
stages  to  Corvallis,  119  miles  above  Portland,  and  during  extreme  low 
water,  with  aid  of  dredging,  to  Independence,  83  miles  above  Port- 
land. At  the  close  of  the  fiscal  year,  with  the  river  at  less  than  a  1^- 
foot  stage,  boats  drawing  24  to  30  inches  are  making  regular  trips 
to  Corvallis.  The  Yamhill  River  is  continuously  navigable  for  boats 
of  3-foot  draft  to  McMinnville,  except  at  certain  stages  of  high  water, 
when  the  lock  is  overflowed  and  the  fall  over  the  dam  is  too  great  to 
permit  navigation  in  the  river. 

The  variation  of  level  of  water  surfaces  on  the  Willamette  at  Salem 
from  extreme  summer  low  water  to  winter  high  water  is  23  feet, 
and  on  the  Yamhill  below  the  lock  and  dam  35  feet. 

The  amount  expended  on  the  original  project  was  $247,747.51. 
The  amount  expended  on  the  i)roject  of  1896  and  the  present  revised 
project  of  1904  up  to  the  close  of  the  fiscal  year  ending  June  30,  1907, 
was  $33r),412.80.  This  amount  includes  $3,000  expended  on  the  im- 
provement of  the  Long  Tom  River  and  $130,792.12  for  maintenance 
in  snagging,  constructing,  and  operating  the  dredge  and  making 
repairs  to  the  dams  and  floating  plant. 

Operations  during  the  fiscal  year  consisted  in  dredging,  snagging, 
and  making  repairs  to  dams,  which  work  provided  low-water  navi- 
gation to  Salem  and  Independence,  and  although  very  light-draft 
boats  could  have  navigated  to  Corvallis  during  the  entire  year  navi- 
gation to  the  latter  point  was  suspended  during  the  low-water  season. 

Besides  providing  for  annual  maintenance  of  the  channel  bv  dredg- 
ing, snagging,  and  repairs  to  existing  dikes  and  revetments,  it  is  rec- 
ommended that  provision  be  made  for  constructing  a  revetment  oppo- 
site Albany  and  extending  the  existing  revetment  at  Independence, 
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both  works  boing  deemed  essential  for  the  purpose  of  maintaining  the 
existing  iiligiiment  of  the  banks  and  channels  in  these  vicinities. 

The  commerce  of  the  Willamette  Valley  consists  of  farm  products, 
which  are  raised  on  the  rich  land  adjacent  to  the  river  and  generally 
shipped  to  the  Portland  market.  The  adjacent  forests  also  produce 
a  large  siipplv  of  lo^s  and  timlx?r,  which  is  brought  down  to  the  river 
ill  annually  increasing  quantities,  the  products  being  either  shipped 
by  boat  or  floated  to  the  sawmills  along  the  river  or  to  the  paper  pulp 
mills  at  Oregon  City. 

The  amount  of  traffic  handled  by  steam  craft  on  the  Willamette 
River  during  the  calendar  year  11)0(^  which  includes  some  saw  logs 
towed,  was  888,011  tons,  valued  at  approxinuitely  $7,591,023. 

This  improvement  alTords  water  transportation  for  a  large  part 
of  the  commodities  produced  in  the  valley  and  is  instrumental  in 
reducing  freight  on  railroad  shipments  from  valley  points.  Lines 
of  the  Southern  Pacific  Railway  Company  practically  parallel  the 
river  on  each  side. 

References  to  former  reports  are  given  on  page  080  of  the  Annual 
Report  for  1905. 

Coinparatire  tftatvnient  of  traffic. 


Calendar  yoar.        Tons. 


vkIuc.     I     pop«. 


("iilcMulur  year. 


1S97 :  I'^ti.f/il  87,%0 

1J*9M I  11'2,1M  t>7,r)J4 

1«» 117.7S2  r>o,7:is 

1900 lK2,4nS  i  17,321 

1901 191, ytU  lte.971 


1902. 
1903. 
1901. 

190rt. 


Toils. 
192, 227 

£.s(iiimtfd 
value. 

236,823 

332,130 
362,258 
383.911 

tll.2t)0.I96 

12.119,590 

7, 61*1,628 

faiveii- 


95,221 
«e,610 
66.  M7 
67,895 
41,190 


July  1,  V.Mh;.  balamo  iinoxi>ondo(l 11(22, H40. G4 

HofiimliiKMit  of  ovorim.vineiit HK  96 

Amount  ni>i>roi)rliito(i  by  river  ami  harbor  act  appixjvcil  March  2,  1JK)7_     ()0, 0(K>.  00 


S2, 800.  00 
Juno  .'U).  11M)7.  amount  oxiKMided  durinj:  fiscal  yoar,  for  niaintonaiu'O 

of   hnprovoniont 2:1,500.96 


July  1,  1IM)7.  balance  unoxiKMulo<l Tri).  :{{iH.  64 

July  1.  11H)7.  outstanding  liabilities 5,700.00 


July  1,  1007.  balanct*  available 5:S,05<ia& 


Amount  (ostiinatotl)  nMiuinnl  for  completion  of  existlnj;:  project 10.3,500.00 

(See  Appendix  X  X  1.) 

J.  Opi'rni)H<j  iukd  vnve  of  lock  and  flam  in  Yamhill  liiver^  Ore- 
(fou. — The  Yamhill  l(K*k,  completed  in  1900,  is  situated  on  Yamhill 
Iviver,  S  miles  above  its  mouth  and  10  miles  below  the  head  of  naviga- 
tion at  McMinnville.  It  was  built  to  afford  low -water  navigation  to 
MeMinnville. 

The  total  traflic  through  the  lock  during  the  year  was  2,638.5  tons 
of  freight  and  170  passengc»rs.  This  freight  was  largely  log  rafts 
and  pulp  wood  on  bargi^s.  The  largest  year's  traffic  (1001)  was  2,455 
tons  miscellaneous  frcMght  and  l,li)l>  })assengers.  Steamer  traffic  has 
lM»en  practically  abandoned  since  1002,  and  the  reason  given  is  that 
the  steanuM's  formerly  employed  on  the  Yamhill  find  more  profitable 
business  on  the  Willamette.    It  is  claimed  by  steamboat  interests  that 
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the  uncertainty  of  look  operation  during  the  freshet  season  of  winter 
nakes  it  impossible  to  coinjTete  with  the  railroad  rates. 

During  the  year  there  was  expended  in  operation  of  lock,  care,  and 
ninor  repairs  $l,(>r)().14,  a  part  of  which  was  on  account  of  outstand- 
ng  liabilities  incurred  the  previous  year. 

The  total  amount  expended  to  the  end  of  the  fiscal  year  1907, 
ncluding  the  like  expenditures  of  previous  years,  is  $34,496.11. 

(See  Appendix  X  X  2.) 

3.  Cohimhla  and  lower  WiUamette  rivers  below  Portland ^  Oreg. — 
l^rior  to  the  adoption  of  any  project  a  temporary  and  moderate 
ncrease  in  dei)th  was  obtained  by  dredging,  at  a  cost  of  $221,780.46. 

A  project  was  adopted  in  1877  for  obtaining  a  channel  20  feet  deep 
it  low  water.  This  was  modified  in  1891  to  provide,  mainly  by 
Iredging  alone,  a  depth  of  25  feet,  at  an  estimated  cost  of  $772,464, 
ind  a  State  organization  entitled  the  "  Poit  of  Portland  Commission  " 
vas  granted  permission  to  assist  in  the  work.  On  these  projects  the 
;um  of  $1,080,874.11  was  expended  over  and  abov6  the  amounts 
expended  by  the  Port  of  Portland  and  those  expended  by  the  General 
lovernment  prior  to  1877. 

The  present  project  was  adopted  by  the  act  of  June  13,  1902,  and 
provides  for  a  more  or  less  permanent  25-foot  channel  by  means  of 
loss  and  training  dikes  and  by  dredging,  at  an  estimated  cost  of 
^2,971,^^00.  This  sum  includes  the  cost  of  a  dredge,  estimated  at 
U  75,000.  So  far  no  permanent  works  have  been  constructed  under 
his  project  and  the  only  improvement  made  has  been  in  the  way  of 
naintaiuing  the  channel  by  annual  dredging.  The  total  expended  in 
his  manner  under  this  project  to  June  30,  1907,  is  $405,953.35. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $300,000 
'or  the  construction  and  operation  of  a  dredge.  Plans  and  specifi- 
cations for  this  dredge  were  prepared  in  the  office  of  the  Philadelphia, 
?a.,  district,  and  details  concerning  the  same  will  be  found  in 
Vppendix  H  9.  The  approximate  cost  of  the  dredge  delivered  at 
Portland,  Oreg.,  completely  outfitted  for  operation,  is  $272,500,  and 
he  amount  expended  to  June  30,  1907,  is  $1,167.32. 

The  work  of  the  fiscal  year  consisted  in  dredging  with  the  U.  S. 
Iredge  Ladd  in  the  lower  portion  of  the  estuary  and  intermittently 
vith  the  30-inch  dredge  of  the  Port  of  Portland  m  the  upper  reaches. 
The  dredge  Ladd  removed  a  total  of  519,607  cubic  yards  and  the 
IriHlgi*  Cohimhla  a  total  of  658,726  cubic  yards.  The  Port  of  Port- 
and  also  operated  its  30-inch  and  20-inch  dredges  at  its  own  expense 
vhen  the  former  was  not  working  under  contract  with  the  United 
states  and  when  the  funds  at  its  disposal  were  sufficient  to  allow  of 
•perations  being  carried  on.  The  commission  reports  having  removed 
L  total  of  435,828  cubic  yards. 

The  betterment  of  the  channel  by  dredging  is  very  essential  pending 
he  appropriation  of  sufficient  funds  to  construct  the  permanent  works 
)rovided  for  in  the  project.  The  dredging  of  the  past  year  has  main- 
aiiied  the  depths  heretofore  realized  and  there  has  been  no  time 
luring  the  year  when  a  vess(»l  could  not  safely  load  to  a  draft  of  24 
eet. 

Although  the  dredge  Ladd  is  near  her  end  as  to  state  of  hull, 
nachinery,  etc.,  it  is  believed  that  she  can  be  operated  advantageously 
mtil  such  time  as  the  new  dredge  may  become  available. 
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The  Iwlance  on  hand  will  \w  expended  principally  in  dredging  and 
dredge  construction. 

The  head  of  deep-sea  navigation  for  ships  crossing  the  bar  at  the 
month  of  the  Columbia  is  at  Portland,  Oreg.,  on  the  Willamette 
River,  110  miles  above  the  mouth  of  the  Colnmbia.  From  the  latter 
place  light-draft  river  boats  ascend  the  Willamette  River  for  150 
miles.  From  the  mouth  of  the  Willamette,  by  using  the  State  portnge 
road.  12  miles  in  length,  the  Columbia  and  Snake  rivers  are  navigable 
for  light-draft  river  boats  at  low  water  at  a  point  on  the  Snake  River 
about  473  mile.s  from  the  mouth  of  the  Columbia. 

The  ruling  depth  at  the  end  of  the  fi.scal  year  between  Portland  and 
the  soa  is  about  2-2  feet  at  low  water.  Tne  increase  in  depth  since 
CO  I  nine  nee  III  ent  of  improvement  is  about  8  feet  over  a  good  navigable 
width  of  channel. 

The  ex|)ort  commerce  using  this  waterway  consists  principally 
of  grain  and  lumlx'r,  while  the  imports  are,  in  a  gi'eat  measure,  com- 
posed of  the  products  of  the  oriental  countries,  also  cement,  coal,  lime, 
sulphur,  etc.  The  light-draft  tonnage  consists  mostly  of  dairy,  farm, 
ana  lumber  products,  also  miscellaneous  machinery  and  mercantile 
supplies. 

The  total  commerce  handled  during  the  calendar  year  1900 
Hmounte<l  to  3,532,004  tons,  the  estimated  value  of  which  was 
$(iO,7K5,(i31. 

Refeivnces  to  former  ii'jwrts  are  given  on  j)age  683  of  the  Annual 
Report  for  li)05. 

Ciiiiiparatirc  utatemciit  of  traffic. 


Hanil  ltd  bv  river  vt 


l,4N.3aT  . 
l.m.Wl  •. 
I.VW.nM'. 
l.-JS!,ilfi  1. 


Handlcil  br  neasoInK  TcaBcls. 

ipJ  iSS;  I  Toai.  ' ""  ■ 


Tbm.     I      TbiM^ 


0,»T3    Si.i<n,9a 


Quantity. 

°,X~" 

r™. 

linralcwo 

2,42H,4(M 

J.flt0.77» 

s.2».e» 


July  1.  llKHi.  biilxiii-o  uiiex|)criiled $1i>T,  05.1. 20 

itect'lplH  rroiii  Hales 347.  II 

Aiiioiiiit  II 1 1| imprinted  li.v  river  niiil  liiirlmr  act  aiiprnvevl  March  2, 

1007  300,00(1.00 


4r.S.  300. 37 
'■ri.083.fi2 


July  1.  liXIT,  lialiiTicc  nvallnhlc 

Amount  (et)tliiiat«><1)  n-qulrc<1  for  i^ 
(See.  Apijendix  X  X  .1.) 


istiuB  |in>Jc<-t..2.4!»S.n0!».93 


0  Iiii'IikW  $I.HiT..t2  on  an'ouiit  i>C  cnuHtructiiin  of  drolge. 
1 1ncludOB  $832.1^  ou  acrourit  of  conntnictlon  of  dredRO. 
e  lui'ludes  i'OM  on  accouiit  of  construction  of  dredge. 
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4'  Mouth  of  Columhiu  River^  Oregon  and  Washington. — Prior  to 
the  construction  of  a  jetty  which  was  commenced  in  1885,  there  were 
at  different  periods  from  one  to  three  channels  across  the  bar,  un- 
stable as  to  depth  and  position,  the  depths  being  usually  between  19 
and  21  feet,  and  the  positions  shifting  through  nearly  180°  of  arc 
lx»tween  Cai)e  Disappointment  and  Pomt  Adams. 

The  first  project  for  improving  the  entrance  was  adopted  in  1884 
and  provided  for  a  single  jetty  on  the  south  side  of  the  entrance,  the 
enrockment  to  begin  at  Fort  Stevens  and  to  extend  in  a  direction 
north  of  west  across  Clatsop  Spit  to  a  point  about  4J  miles  from  the 
root  at  Fort  Stevens  and  3  miles  south  of  Cape  Disappointment. 
The  jetty  was  to  l)e  built  of  rubblestone  of  large  size,  placed  upon  a 
foundation  course  of  brush  mattresses,  and  raised  to  the  level  of  low 
tide.  This  project  was  modified  in  1893  to  provide  for  raising  the 
jetty  to  high-tide  level,  and  for  building  four  groins  from  500  to 
1,000  feet  long  on  the  north  side  of  the  jetty. 

The  jetty  as  projected  in  1884  and  modified  in  1893  was  estimated 
to  cost  $3,710,000,  and  was  completed  in  1895  at  a  cost  of  less  than 
$2,000,000.  On  this  latter  date  a  depth  of  31  feet  was  realized,  an 
increase  of  11  feet  over  the  depth  existing  at  the  time  the  improve- 
ment w  as  commenced.  But  this  depth  did  not  long  prevail.  A  pro- 
f^ressive  deterioration  soon  set  in.  By  1899  the  best  depths  had 
essened  to  28  feet  and  the  channel  had  shifted  into  an  unstable  posi- 
tion 2  miles  north  of  the  1895  channel.  By  1902  the  depths  had  still 
further  deteriorated  to  21  feet  at  low  water. 

With  a  view  to  arresting  the  shoaling  process  and  securing  a  stable 
position  for  the  channel,  the  district  oflScer  submitted  a  report  in 
1899  recommending  that  the  1895  jetty  be  extended  a  farther  distance 
of  3  miles.  This  report  was  the  basis  upon  which  Congress  appro- 
priated $250,000  (act  of  June  6,  1900)  for  repairing  the  jetty  tram- 
way and  track,  pending  a  report  and  reconmiendation  by  a  Board  of 
Engineers. 

The  report  of  this  Board,  which  is  published  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1903,  page  2275  et  seq.,  constitutes  the 
j)r()ject  under  which  work  is  now  being  prosecuted.  As  approved  by 
the  Secretary  of  War  March  16,  1903,  it  provides  for  extending  the 
1895  jetty  a  farther  distance  of  about  2 J  miles  and  for  ultimately 
building  a  north  jetty  if  concentration  from  the  northerly  headland 
should  be  found  necessary.  The  project  also  provided  for  a  dredge 
to  aid  the  concentrated  current  in  deepening  and  maintaining  a  chan- 
nel of  the  requisite  depths.  The  estimated  cost,  including  the  equip- 
ment of  a  dredge,  was  $3,715,000.  The  project  has  been  revised  as  to 
quantities  and  cost,  as  set  forth  in  the  Annual  Report  for  1900,  page 
758. 

Under  this  project  the  following  appropriations  have  been  made 
or  pledged : 

Klvor  and  hnrlior  act  of  June  13,  1902 $500,000 

Suudrv  civil  act  of  March  3,  1903 1,000.000 

River  and  harbor  act  of  March  3,  1905 400,000 

Spe<ial  act  of  April  2:^,  1906 400,000 

Sundr>-  civil  act  of  June  30,  1JK)6 300,000 

River  and  harbor  act  of  March  2.  1907 750,244 

River  and  harbor  act  of  March  2,  1907  (pledged  and  yet  to  be  appro- 
priated)    1,  700, 000 

Total 5,050,244 


774  REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.   S.  ARMY. 

The  annual  survey  was  made  in  June,  1907,  and  shows  the  follow- 
ing changes  from  last  year's  survey : 

There  is  a  tendency  to  shoal  in  tlie  vicinity  of  the  channel  used  for 
two  years  past  and  there  is  no  longer  any  decided  depression  across 
the  bar  at  this  point  as  there  was  a  year  ago. 

To  the  southwest  al)out  7,000  feet  of  the  bar  crest  is  beginning  to 
yield  to  the  increased  scour  which  the  incomplete  jetty  extension  has 
set  up,  and  witliin  this  distance  there  are  lour  distinct  depressions 
or  channels  24,  24^,  25J,  and  25^  feet  deep  at  lower  low  water,  respec- 
tively, at  the  shoalest  points.  The  deepest  of  these  channels  are  4,000 
feet  apart  and  the  lesser  channels  are  between  these  two.  These  chan- 
nels, are,  however,  comparatively  narrow  as  yet,  but  they  will  doubt- 
less broaden  under  the  same  scouring  force  that  has  produced  them, 
and  that  the  four  of  them  will  eventually  be  merged  into  one  broad 
channel  having  in  the  near  future  a  greater  depth  than  has  been  avail- 
able for  some  years  is  reasonably  certain.  A\Tiether  the  present  nar- 
row channels  are  wide  enough  to  make  the  increased  depths  practica- 
ble for  present  use  has  not  yet  been  determined. 

Among  other  changes  revealed  by  the  bar  survey,  the  following  are 
the  most  important. 

There  has  been  a  scour  on  the  harbor  face  of  Peacock  Spit  and  a 
fill  on  the  sea  face.  The  sands  of  Clatsop  Spit,  north  of  the  jetty, 
have  advanced  westward  toward  the  sea  the  comparatively  long  dis- 
tance of  nearly  1  mile.  There  has  also  been  a  shoaling  immediately 
south  of  the  exposed  portion  of  the  jetty.  This  shoaling  on  botn 
sides  of  the  jetty  is  very  satisfactory,  as  without  it  the  permanence  of 
the  enrockment  could  not  be  assurecl. 

The  dredge  (' hi  nook  has  l)een  kept  in  harbor  in  charge  of  watchmen 
all  year.  Her  boilers  are  unfit  for  use  and  must  be  replaced  before  it 
is  safe  to  again  put  the  dredge  in  conmiission.  If  serviceable  now,  it 
is  believed  she  could  do  very  effective  work  upon  the  bar  crest,  as  the 
assistance  which  the  dredge  could  give  would  greatly  aid  the  concen- 
trated tidal  current  in  broadening  and  dee|)ening  the  channel  now  in 
process  of  format i(m.  As  stated  above,  however,  the  dredge  can  not 
1k»  safelv  commissioned  until  new  boilers  have  been  installed,  the  cost 
of  which  is  estimated  at  present  prices  from  $80,000  to  $00,000.  An 
appropriation  to  equip  the  dredge  with  new  boilers  is  urgently  recom- 
mended. 

'Hiere  has  Ix^en  expi^nded  on  this  work  to  June  80, 1907,  $4,863,493.55, 
of  which  $l,J)(;8,7r)3.14  was  under  the  original  project  and  $2,894,740.41 
under  the  present  approved  project. 

The  amount  named  in  the  money  statement  as  a  profitable  expendi- 
ture to  June  30,  1909,  is  the  amount  authorized  under  continuing  con- 
tracts in  the  act  of  March  2,  1907,  for  completing  the  south  jetty,  but 
owing  to  increased  price  of  labor  and  material,  and  also  the  damage 
caused  to  the  jetty  tramway  by  the  winter  storms,  it  is  believed  that 
this  amount  will  not  be  sufticient  and  that  a  supplementary  estimate 
covering  the  increase*  in  cost  may  have  to  be  submitted. 

For  commercial  statistics  see  report  (m  improving  *'  Columbia  and 
lower  Willamette  rivei-s  below  Portland,  Oreg.'' 

Keferences  to  former  reports  will  be  found  on  pages  (»8(>-087  of  the 
Annual  Report  for  1905. 
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-  750,2*4.00 

i,4ifi.aia24 
Jimo  30,  I90T,  amoui>t  exfienilnl  during  Osctit  year,  for  works  of 

Improvenu-iit 702, -lOt  GO 


July  1,  1007,  bnlniire  avniliitile 

July  1,  1007,  nmount  covered  by  nncomiileted 

Amoniitt  (^tiiuatwl)  rHiuInn)  for  eompleiioi. 

not  including  the  mirtb  jetty 


Amount  that  can  be  profltHbly  exiKiuled  In  Qai-al  year  euding  Juiie 
HO,  IDOO.  for  \vurks  of  liiiproveinetit.  in  ndditloii  to  the  bnluiici? 

uiiejniended  July  1,  IWIT 1,700.000.00 

Submitted  In  (.■oiiiplliince  n'lth  requfrenieuts  of  nundry  civil  net  of 
Juno  4.  1S07. 

(See  Appendix  X  X  4.) 

a.  ClatHkfiiiie  River,  Oregon. — Tlie  Clatskanie  River  rises  in  the 
Coast.  Range  and  empties  into  the  Columbia  River  65  miles  below 
Portland,  Oreg.  The  head  of  navigation  is  the  town  of  Clats- 
kanie, 3  miles  above  the  mouth,  from  wTiich  large  quantities  of  himljer 
nnd  shingles  are  shipwd  bv  water.  This  stretwi  of  river  is  tidal  with 
a  variation  of  water  level  due  to  tides  only  of  at>out  5  feet  and  due  to 
tides  and  Columbia  River  freshets  10  feet. 

Before  improvement  the  obstructions  to  navigation  were  a  shigle 
shoal  wifii  but  2  fo  3  feet  of  water  on  it  near  the  mouth  of  the  river 
nnd  a  narrow  and  tortnous  channel  around  two  sharp  l>ends. 

Under  an  appropriation  of  $13,000  by  the  river  and  harbor  act  of 
March  3,  189!),  the  Secretary  of  War  on  May  27,  1899,  approved  a 
project  for  dredging  this  shoal  and  cutting  off  two  sharp  bcTids  by 
means  of  cut-off  channels.  This  improvement  has  been  complvUd  ;iihI 
has  resulted  in  giving  a  depth  of  5  feet  over  the  shoulest  place  and  in 
making  the  channel  to  Clatskanie  shorter  and  easier  of  navigation. 

No  work  bus  been  done  the  past  year  and  none  is  needed  or  con- 
templated in  the  near  future. 

The  amount  expended  to  June  30,  1907,  was  $12,087.47,  of  which 
$280.10  has  been  applied  to  maintenance.  The  small  expenditure  dur- 
ing the  fiscal  year  was  on  account  of  an  examination  made  to  deter- 
mme  the  conditions. 

The  commerce  of  Clatskanie  River  consists  of  sawmill  products, 
farm  products,  and  general  supplies.  During  the  calendar  year  1900 
this  commerce  aggregated  10,;i39  tons,  valued  at  approximately 
$21(5,630. 

The  Astoria  and  Columbia  River  Railroad  crosses  the  valley  near 
the  town  of  Clatskanie,  but  the  river  does  the  bulk  of  the  business 
because  it  is  the  cheaper  i-oute  of  transportation. 

References  to  former  reports  are  given  on  page  G88  of  the  Annual 
Report  for  1905,  and  page  765  of  the  Annual  Report  for  1906, 
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Comparative  statement  of  traffic. 


(Calendar  year. 


1897 
1898 
1899 
1900 
1901 


Tons. 


Estimated 
value. 


112,803 

153,267 

68,126 

88,622 

51,967 


Passen- 
gers. 


11,615 

12,250 

6,210 

5,  fm 

2,136 


Calendar  year. 


1902. 
1903. 
19ai. 
1905. 
1906. 


Tons. 

23,790 
25,765 
18,861 
16,408 
10,339 

Estimated 
value. 

$444,'2i0.'66' 
612,970.00 
216,680.00 

gen. 


1,180 
494 
£26 


July  1,  100<).  balanco  unoxpendod $917.48 

Juno  30,  11K)7,  a  mount  oxi>on(hMl  during  fiscal  year,  for  innintenance  of 

iniprovonient 4.  05 


July  1,  lfK)7,  balance  unexi)ended 912.53 

(See  Appendix  X  X  5.) 

6*.  Coirlitz  and  Lewis  virerH^  Washington. —  {a)  CowIUb  River, — 
The  Cowlitz  Iliver  rises  in  the  Cascade  Range  and  flows  in  a  south- 
erly direction  and  empties  into  the  Columbia  64  miles  from  the  sea. 
The  extreme  head  of  navigation  is  about  10  miles  above  Toledo,  or 
46  miles  above  the  mouth.  For  a  stretch  of  36  miles  downstream 
from  this  point  the  stream  is  tortuous  and  nontidal,  abounds  in 
numerous  sand  and  gravel  bars,  is  frequently  obstructed' by  snags, 
and  is  navigable  at  medium  and  the  lower  stages  by  small  light-draft 
lx)ats  only.  On  this  portion  of  the  river  a  single  boat  makes  three 
trips  weekly  each  way. 

The  lower  0  miles  of  the  river  is  tidal,  with  a  rise  in  tide  of  zero  at 
the  upper  end  to  4  feet  at  the  mouth.  This  portion  of  the  river  is 
also  narrow  and  tortuous,  but  has  a  better  ruling  depth  than  the  non- 
tidal  section.  As  in  the  upper  part  of  the  river,  tlie  lower  9  miles 
is  ob.structed  by  sand  and  ^-avel  bars  and  snags.  The  river  is  liable 
to  freshets  22  feet  or  more  in  height  during  the  winter  season. 

Kelso,  containing  1,500  inhabitants,  and  located  4^  miles  above  the 
mouth  of  the  river,  is  the  principal  business  town  of  the  valley.  It 
is  the  center  of  a  large  lumber  and  shingle  manufacturing  industry, 
and  the  point  at  which  a  large  numljer  of  log  and  pile  rafts  are  maae 
up  for  towage  t<>  Port  hind  and  other  points.  During  the  calendar 
year  11>0(>  1,2C.(),( '.()()  feet  B.  M.  lumber,  184,357,000  feet  B.  M.  logs, 
*1,07().0()()  feet  of  i)iles,  and  7,t>00  cords  of  wood  were  transported  Dy 
water,  the  value  of  which  was  ui)ward  of  $1,240,000.  In  addition 
to  this,  over  2(),U00  tons  of  general  merchandise  and  produce  was 
handled,  vahied  at  approximately  $1,020,000. 

The  original  i)roject  for  the  river's  improvement  was  adopted  in 
1880,  and  was  designed  to  aid  navigation  by  the  deepening  of  sjind 
bars  and  the  removal  of  snags  at  an  estimated  cost  of  $5,000  the  first 
year  and  $2,000  for  succeeding  years.     This  project  is  still  in  force. 

The  ai)proi)riatious  made  for  this  work  have  been  expended  from 
time  to  time  in  snagging  and  blasting  out  obstructions  and  in  later 
years  in  opening  some  of  the  more  troublesome  bars  by  dredging. 
Yhe  exj)enditures  to  the  close  of  the  fiscal  year  1007  amounted  to 
$ii9,758.25,  of  which  sum  $34,758.25  may  be  regarded  as  applied  to 
maintenance*. 

The  exjKMiditures  during  the  fiscal  year  were  applied  to  snagging 
and  dredging  and  in  constructing  a  new  liull  for  the  dredge.     The 
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balance  on  hand  will  be  expended  in  further  dredging  and  snagging 
as  may  be  necessary. 

References  to  former  reports  are  given  on  page  689  of  the  Annual 
Report  for  1905. 
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Calendnr  year. 
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Eatimated 

gep«. 

m;io9 

»i,ow.ceo 

b'™ 

1 

This  statement  does  not  include  184,357.000  feet  B.  M.  (368,714 
tons)  of  loffs  sent  <lown  this  stream  in  1906  having  an  estimated  value 
of  $1,100,142. 

July  1.  lilOfi.  hniouoe  unespend»d 51,678.78 

Amount  nlliittetl  fruiii  iipproprlution  by  river  oDd  tiarbor  act  approved 

March  2,  1907 12,SO0.0O 

14, 176.  78 
Junp  30.  1007.  nmount  expeiiiled  tlurlng  Qacal  year,  For  malutcnance 
ot  iniprovenient 1, 285.  03 

July  1,  1!)07,  biiliiiM-e  uneiiM-Dded 12, 891.  7R 

(i)  Levix  Rirer. — The  Lewis  River  rises  in  the  Cascade  Range, 
flows  into  the  Columbia  River  from  the  north  about  14  miles  below 
the  month  of  the  Willamette  River,  or  25  miles  from  Portland,  Oreg. 
It  is  tidal  in  its  lower  reaches  and  is  affected  by  the  backwater  from 
the  Colnmbia  during  freshet  times  in  thnt  river.  The  river  forks 
about  3J  miles  from  the  mouth.  These  forks  are  known  as  the  East 
and  North  forks. 

T^p  to  the  time  of  the  adoption  of  the  present  and  original  project 
about  4  feet  could  l)e  carried  at  nonnal  stage  to  the  forks,  aoout  2 
feet  on  the  East  Fork  to  La  Center,  7  miles  from  the  mouth,  at  a  stage 
of  2  feet  10  inches  above  normal  and  about  1  foot  at  normal  stage  to 
Woodland  on  the  North  Fork,  7^  miles  from  the  mouth.  The  channel 
at  that  time  was  olwtruoted  bv  trees,  snags,  and  occasionnl  shoals,  but 
the  river  was  niivigated  bv  light-draft  vessels  during  the  higher  stages 
to  La  Center  and  to  Woodland. 

The  original  project  (sec  Annua!  Report  of  the  Chief  of  Engineers 
for  IS;i7,  p.  34(5)  contemplated  the  i-emoval  of  snu^  and  obstruc- 
tions, dike  and  dsim  work,  and  dredging,  with  a  view  to  obtaining  fi 
feet  in  the  main  river  to  the  forks  and  4  feet  thence  tn  La  Center  on 
the  East  Fork;  estimated  cost,  $20,460,  The  object  was  to  fnrnish  an 
improved  channel  during  the  lower  stages  of  water. 

This  project  contemplated  only  the  improvement  of  the  East  Fork, 
but  the  river  and  harbor  acts  of  June  13.  1902,  and  March  2,  1907, 
inchided  the  North  Fork,  for  which  no  estimate  of  cost  has  Iieen  made. 

The  work  accomplished  on  the  project  has  consisted  in  deepening 
the  channel  by  dredging  where  necessary  and  removal  of  some  of  the 
obstructions  to  a  point  225  feet  above  the  flume  on  the  East  Fork  and 
to  Woodland  on  tne  North  Fork. 

The  work  done  on  the  river  during  the  fiscal  year  consisted  entirely 
of  snagging  on  the  North  Fork  as  far  as  Haves  Bend,  12i  miles  above 
the  mouth,  and  on  the  East  Fork  to  Ijb  (Center,  7  miles  above  the 
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mouth.  The  work  was  done  during  December,  January,  and  March, 
and  the  river  was  left  in  g(X)d  condition. 

Tlie  exi)enditures  made  also  include  some  work  done  on  the  new 
dredgcj  at  the  Government  moorings. 

The  maximum  draft  that  could  be  carried  at  normal  stages  on 
June  30,  1007,  is  as  follows:  From  the  mouth  to  the  forks,  about  4 
feet ;  East  Fork  to  225  feet  above  the  flume  near  Kinder  rock,  1  foot; 
North  Fork  to  Woodland,  1  foot. 

The  usual  variations  of  level  of  water  surface,  due  to  tides,  are: 
At  the  mouth,  2  feet ;  at  La  Center,  1\  feet;  at  Woodland  the  tide  has 
no  effect.  The  freshets  vary  from  15  to  20  f(»et  in  height,  except 
near  (he  mouth,  where  the  water  spreads  out  over  a  large  area. 

The  available  balance  will  be  required  for  dredging  and  snagging 
ojHTations. 

Excei)t  for  the  town  of  Woodland,  which  is  on  the  Northern  Pacific 
Railroad,  the  river  is  the  only  means  of  transporting  the  products  of 
the  valley  to  the  Portland  market.  The  commerce  consists  princi- 
pally of  lumber  and  farm  products  and  general  supplies.  During  the 
calendar  year  IDOO  the  commerce  amounted  to  10,084  tons,  not  includ- 
ing large  (juantities  of  logs  floated  down  the  stream.  The  estimated 
value  is  approximately  $050,700. 

The  amount  expended  on  this  work  up  to  the  close  of  the  fiscal 
year  11)07  was  $18,275.07. 

lieferences  to  formc^r  reports  are  given  on  pages  000-091  of  the 
Annual  Report  for  1005. 

Comparative  Htatcmcnt  of  traffic. 
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Calendar  year.      ■  Tons. 


Estimated 
value. 


1902 13,831 

1903 29,(K« 

191H 27.245 

1905 '2«,5f>l 

190G 19.02-1 


$834,492 

1,067,733 

960, 1'JO 


gen. 


18,088 
18,066 
12, »» 
29.096 
16,  «U 


Tills  statiMuent  (1(h»s  not  includ<»  00,528,000  feet  B.  M.  (121,050 
Ions)  of  logs  sent  down  this  stream  in  1000,  having  an  estimated 
value  of  $:^o:^,10S. 

.Inly  1,  UXm;.  bMlnnco  unoxiMMidoii $4,937.18 

AiiuMiiit  allotl<Nl  from  api)r<)i>riation  by  river  and  liarljor  net  approved 

Mjir«-h  2.  1IHI7 2,500.00 


7. 437. 18 
Jiiiu*  :\(K  UH)7.  aiiioiint  oxiKMid(Hl  duriiH?  fiscal  year,  for  mnlnteuanoe 
of  iinprovoinont 2,802.  25 


.luly  1.  1JH)7,  l>alaiic(Mim»xiH*n(UHl 4.574.03 

CONSOLIDATKI). 

.July  I,  1!Mh;.  balaii<(MinexiK»iHUHl $0,013.90 

Amount  api>roprlat(.Hl  l>y  rivor  and  barlM)r  a<'t  approv<Ml  March  2.  11K)7.   15, 000.  00 


21,013.90 
.June  .'iO,  11)07,  amount  t»xiH>nd<»<l  durinjr  fiscal  year,  for  maintenance 
of  Imiirovcmcnt 4,147.28 


.Tuly  1,  11H>7.  babin<(»  uncxiH»nd«Hl 17,400.08 

(See  Appendix  X  X  0.) 
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7.  Grays  Rivei\  Washin^tan. — Grays  River  is  a  tributary  of  the 
Columbia,  emptying  into  Grays  Bay  nearly  opposite  Astoria,  Oreg. 
It  has  an  available  depth  over  the  entrance  of  about  3  feet  at  low 
water  and  a  tidal  range  of  from  6  to  8  feet.  It  has  been  navigated  by 
small  boats  for  a  great  many  years  for  a  distance  of  about  8  miles 
above  its  mouth.  The  principal  navigation  is  the  towing  of  logs. 
The  Willamette  Pulp  and  Paper  Company,  one  of  the  largest  oper- 
ators, estimates  that  from  September  1,  1905,  to  September  1,  190C, 
27,000,000  feet  of  logs,  valued  at  $250,000,  was  towed  out  of  this 
stream.  In  addition  to  the  log  towage  there  is  one  small  boat  of 
about  75  tons  burden  operating  daily  between  Astoria  and  points  on 
Grays  River,  carrying  mail  and  passengers  and  an  average  of  about 
5  tons  of  general  merchandise  and  farm  produce  on  each  trip.  No 
improvement  by  the  General  Government  nas  ever  been  made  on  this 
river. 

The  river  and  harbor  act  of  September  19,  1890,  authorized  an 
examination  of  the  river  with  a  view  to  removing  obstructing  logs, 
snags,  and  overhanging  trees,  and  a  favorable  report  was  rendered. 
Upon  the  basis  of  this  preliminary  report  the  Board  of  Engineers  for 
Rivers  and  Harbors  on  October  13,  1906,  submitted  a  project  for  the 
removal  of  logs,  stumps,  and  overhanging  trees,  and  clearing  the 
channel  up  to  the  present  head  of  navigation  at  Walkers  Landing. 
This  project  was  adopted  by  act  of  March  2,  1907,  and  an  appropria- 
tion of  $2,500  was  made  for  the  work. 

No  operations  have  been  carried  on  during  the  fiscal  year,  and  no 
expenditures  have  been  made,  as  the  available  plant  has  been  in  use 
at  other  points.  It  is  proposed  to  do  the  work  during  the  present 
season. 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 1907-  $2, 500. 00 
July  1,  1907,  balance  unexpended 2,500.00 

(See  Appendix  X  X  7.) 

8.  Gauging  waters  of  Columbia  River,  Oregon. — ^The  object  of  this 
gauging  is  to  obtain  data  for  use  in  connection  with  the  improvement 
of  the  river  and  to  supply  information  to  persons  interested  in  its 
navigation. 

The  self-registering  gauge  was  established  at  Astoria  in  November, 
1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  be  more  economically  main- 
tained. Daily  bulletins  have  been  exhibited  for  the  benefit  of  ship- 
ping interests.  A  river  gauge  was  also  established  at  the  mouth  of 
the  Willamette  River  and  daily  records  of  the  readings  kept.  In 
view  of  the  benefit  to  commerce,  the  maintenance  of  these  gauges  is 
considered  a  worthy  object. 

The  amount  expended  on  this  work  up  to  June  30,  1907,  was 
$8,38G.G0. 

July  1,  1900,  balance  unexpended 

June  30,  1907,  amount  expended  durint?  fiscal  year, 
of  improvement 

July  1,  1907,  balance  unexpende<l 1 

July  1,  1907,  outstanding  liabilities 

July  1,  1907.  ba        s  i       lable 1 

(See  Appc  ^  ' 
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EXAMINATION     AND    SURVEY     MADE     IN     COMPLIANCE     WITH    RIVEB    AND 

HARBOR   ACT   APPR0\T:D    MARCH   3,    1905. 

Reports  dated  April  4,  1905,  and  October  0,  1906,  required  by  the 
river  and  harbor  act  of  March  3,  1905,  on  preliminarv  examination 
and  survey  of  Astoria  Ilarhor^  Oregon^  were  submitted  hy  the  district 
officer  and  were  reviewed  by  the  Board  of  Engineers  for  Rivers  and 
Harbors  pursuant  to  law.  They  were  transmitted  to  Congress  and 
printed  in  House  Document  No.  216,  Fifth-ninth  Congress,  second 
session.  The  locality  is  not  deemed  worthy  of  improvement  by  the 
(Jeneral  Government  at  th(»  present  time. 

IMPROVEMENT  OF  CERTAIN  RIVERS  AND  HARBORS  IN  VTASHINGTON. 

This  district  was  in  the  charge  of  Maj.  II.  M.  Chittenden,  Corps  of 
Engineers,  with  Capt.  F.  A.  I^ope,  Corps  of  Engineers,  under  his 
immediate  orders  to  August  15,  1900.  Division  engineer.  Col.  W.  H. 
Heuer,  Corps  of  P^ngineers,  to  March  2,  1907,  and  Lieut.  Col.  S.  W. 
Roessler,  Corps  of  Engineers,  since  June  3,  1907. 

i.  ^V  ilia  pa  River  and  Harbor  ^  Washington, — AVillapa  Harbor  con- 
nects with  the  Pacific  Ocean  in  the  extreme  southwestern  part  of  the 
State  of  Washington.  Willapa  Kiver  flows  into  the  bay  at  its  east- 
ern extremity,  about  10  miles  from  the  sea  entrance  to  the  harbor. 

Soutli  Ik^iul,  near  the  moutli  of  the  river,  the  terminus  of  a  branch 
line  of  the  Northern  Pacific,  and  Raymond,  about  3  miles  above 
South  Bend,  are  the  principal  towns  in  that  locality.  Willapa  is  a 
small  town  10  miles  above  South  Bend.  North  River  is  a  stream 
flowing  into  the  bay  from  the  north,  and  the  Nasel  River  is  a  sort  of 
arm  making  off  southeasterly  from  the  southeast  part  of  the  bay 
proper. 

(iriginally  shoals  existed  in  the  river  below  Willapa,  and  there  was 
a  log  jam  in  North  River. 

The  original  and  existing  project  contemplates  dredging  100  feet 
wide  and  to  a  dei)th  of  8  feet  at  low  water  through  tlie  rei»f  just  below 
Wilhipa,  and  the  closing  of  side  sloughs  near  South  Bend  by  means 
of  dikes,  with  the  object  of  increasing  channel  depths  by  scour. 
Project  adopted  by  act  of  July  13,  1892.  ' 

Th(»  proj<'ct  was  modified  by  act  of  March  2,  1907,  to  provide  fop 
(hvdgi'-ig  a  channel  150  feet  wide  and  12  feet  deep  at  mean  lower  low 
water  Ihrongh  the  shoals  between  South  Bend  and  Raymond,  at  an 
estiuiatcMl  cost  of  $25,000. 

Tnder  acts  of  August  18,  1894,  and  March  3,  1899,  removal  of  the 
log  jam  in  North  River  was  authorized. 

The  estimated  cost  is  $01,350  for  the  entire  project. 

The  amount  ex|K»nded  on  original  and  existing  project  to  close  of 
fiscal  year  ending  June  30,  190?,  was  $.36,170.50,  of  which  $4,040.20 
was  applied  to  the  maintenance  of  dikes  and  for  insjx?ction  of  obstruc- 
tions to  navigation. 

The  best  channel  depth  at  low  water  is  now  about  10  feet  to  South 
Bend,  and  to  Raynumd  and  Willapa  about  9  feet. 

Adv(Ttis(nnent  for  j)roi)osals  for  dredging  Willapa  River  were 
issued  Jime  15:  bids  to  be  opened  July  15,  1907. 

The  extreme  variation  of  water  levels  is  14  feet,  and  the  mean 
variation  is  9  feet. 
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The  North  and  Nasel  rivers  are  navigable  only  for  small  boats  of 
light  draft  for  a  comparatively  short  aistance  above  thoir  mouths, 
and  this  distance  is  extremely  variable  with  the  tides.  The  principal 
business  on  these  rivers  is  the  rafting  and  floating  of  logs.  The  log 
iind  limiber  business  on  Willapa  Bay  and  tributary  streams  is  by  far 
the  most  important  part  of  the  water  traffic. 

Exports  and  iiiiportn. 


' 

«leini»r  yesr. 

..... 

V«.««. 

Cal 

na«rya.t. 

1    Ton,, 

vu„. 

S1.W9 

3M.m 
229,  a* 

1906: 

..!   iis.Ti; 

1.220,  «4 

'I'hc  direct  effect  on  freight  rates  of  the  work  done  is  not  known 
deliiiitely. 

IVtailed  reports  on  this  work  are  given  in  Annual  Reports  of  the 
Chief  of  Engineers  for  1803,  pages  UQH  to  3408,  and  for  IBfl5.  pages 
;{3!)!l  to  ;t40.">.  Maps  of  the  locality  are  published  with  Annual  Report 
of  the  Chief  of  Engineers  for  1891,  pages  3264  and  32G8. 

Reixu'ts  of  examinations  and  surveys  are  refeiTed  to  in  the  jVnnual 
Report  of  the  Chief  of  Engineei-s  for  l(t04,  page  (i87. 

Kefcrenec  to  reports  on  examination  and  survey  ordered  by  the 
river  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  787, 
Annual  Report  for  190fi. 

The  full  amount  for  improvement  as  heretofore  authorized  by  Con- 
gress has  been  «i>propriated. 

By  the  act  of  June  13,  1902,  the  balance  on  hand  to  the  credit  of 
this  improvement  may  be  used  in  snagging  and  otherwise  improving 
North  and  Xasel  rivers, 

Juij-  1.  HXMi.  liiilaiK-c  unespended ¥1,  lA.t.  IN) 

Amount  iipiiroprinted  by  river  and  harbor  uct  approved  March  a,  UIOT.     25,  (Xio.  00 

21;.  isa.  M 

June  M,  1907.  amount  expended  during  fSsfiil  year,  for  nininlenaiice 
or  improvement 1. 004. 52 

July  1.  1!H)7,  biilHiife  uiiospended 25. 170.  44 

July  1.  1007,  outstanding  liabilities 96.70 

July  1.  1007.  brthime  itvaliable 2G.  082. 74 

(See  Appendix  Y  Y  1.) 

■3.  Gnujs  JIarbor  and  bar  entrance,  Washington. — Grays  Hnrlwr  is 
a  large  bay  in  the  southwestern  part  of  the  State  of  Washington,  con- 
necting with  the  Pacific  Ocean.  It  has  a  total  length  from  east  to 
west  of  17  miles,  and  its  greatest  breadth  north  and  south  is  1-i  miles, 

A  large  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tide  the  area  covered  by  water  is  estimated  at  30.6  square 
miles,  or  less  than  one-third  of  the  total  area.  There  are  two  main 
channels  crossing  the  bay  from  east  to  west.  The  north  channel  is  the 
principal  one,  and  this  is  being  improved  under  a  si>ecial  appropria- 
tion. A  short  distance  within  the  harbor  entrance  are  large  aruus 
affording  anchorages  for  deep-draft  vessels. 
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The  harbor  entrance  is  between  two  low  sandy  peninsulas,  which 
are  about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  single  broad  waterway  extends  for  more  than 
'2  miles  out  to  sea  from  the  entrance,  wdth  depths  gradually  diminish- 
ing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar 
convex  to  the  sea  and  extending  each  way  to  the  sand  spits  on  the 
two  sides  of  the  harbor  throat. 

Across  the  bar  there  was  originally  no  good  permanent  channel,  but 
there  were  several  variable,  shifting  channels  having  depths  of  about 
12  or  13  feet.  The  general  average  width  of  the  bar  between  the 
inner  and  outer  18- foot  curves  was  one-half  mile. 

The  original  and  existing  project,  adopted  by  Congress  June  3, 
ISOG,  provides  for  the  control  ot  the  tidal  currents  by  means  of  a 
hingle  jetty  extending  out  to  sea  from  the  point  on  the  south  side  of 
tlie  harbor  throat  a  distance  of  about  3i  miles,  with  a  view  to  im- 
])roving  and  maintaining  the  channel  over  the  bar  by  scour.  The 
jetty  is  to  be  of  rubblestone,  built  above  liigh-tide  level.  This  project 
contemplates  a  depth  of  24  feet  at  mean  h)w  water. 

The  estimated  cost  was  $1,000,000.  The  act  making  the  first  appro- 
priation for  this  work  authorized  the  making  of  a  continuing  contract 
or  contracts.  In  accordance  with  this  authoritj'  a  contract  for  the 
entire  work  was  entered  into  after  due  advertiscMnent.  This  contract 
was  api)roved  b\'  the  Cliief  of  Engineei^s  February  23,  1898.  Work 
under  it  commenced  in  March,  181)8,  and  terminated  September  15, 
11)02.    No  construction  work  on  the  south  jetty  has  been  done  since. 

The  project  was  enlarged  by  the  river  and  harbor  act  of  March  2, 
IDOT,  to  cover  the  construction  of  a  jetty  on  tlie  north  side  of  the 
harbor  throat,  extending  out  to  sea  0,000  feet  from  the  ocean  high- 
water  line,  at  estimated  cost  of  $()00,000.  The  said  act  appropriated 
$200,000  and  authorized  continuing  contracts  for  completing  the 
j)roje(t  in  the  additional  sum  of  $400,000,  yet  to  be  appropriated, 
Thi^  project  is  printed  in  River  and  Harbor  Committee  Document 
No.  2,  Fiftv-ninth  Congi'ess,  second  session. 

The  amount  expended  to  June  30,  1907,  was  $1,00(5,779.24,  of 
which  $<>,235.72  was  for  maintenance  and  surveys.  The  sum  of  $3.60 
was  received  from  sales  of  contact  prints. 

A  survey  of  the  bar  was  nuide  dunnj?  August  and  September,  1906. 

Preliminary  surveys  for  the  north  jetty  were  made,  and  prepara- 
tion of  j)hins  and  action  to  secure  right  of  way  couunenced. 

The  work  of  maintenance  consisted  only  in  carc  of  the  property. 

Tlie  bar  cliannel  lias  shown  variations  in  depth  and  position  during 
the  year.  The  nuiximum  draft  that  could  be  carried  June  30,  lOOf, 
at  mean  low  water  over  the  shoalest  part  of  the  channel  was  about  18 
feet. 

The  extreme  variation  of  water  levels  in  the  outer  jwrtion  of  the 
harbor  is  10.5  feet,  while  the  mean  variation  is  8.4  feet. 

The  commerce  Iwnefited  by  the  work  consists  at  j)resent  principally 
of  ex^)ortation  of  lumber  carried  in  sail  vessels  and  steam  schooners. 
This  IS  a  large  and  important  business. 
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Tlie  direct  effect  on  freight  rates  of  the  work  done  is  not  known, 
but  (here  are  now  two  companiea  engaged  in  tlie  business  of  towing 
vessels  in  and  out  over  the  bar^  which  indicates  greater  business  and 
greiitcr  competition,  as  the  business  was  formerly  all  in  the  hands  of 
one  tow  boat  company. 

A  re[K>rt  of  ihc  original  survey,  giving  a  full  description  of  this 
work,  with  plan,  is  piiblished  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1805,  pages  3517  to  3528,  and  in  Senate  Executive 
Document  Xo.  112,  Forty-seventh  Congress,  first  session. 

Tlie  phiiis  for  this  work  and  proposed  modification  of  same  are 
referred  to  in  Annual  Keport  of  the  Chief  of  Engineers  for  1905, 
page  (ji)4. 

The  full  amount'  originally  authorized  by  Congress  for  a  south 
jetty— .111.000.000— has  been  appro  printed. 

JhIj-  1,  lilOtl.  biiliUK-c  uiipxiNmtlcd $28,764.21 

AiiiiHiiit  ii|i|in>i>rfnte<lby  rlvt-r  nnd  liiirbui'iictiititiruved  JlarcbS,  HH)7_  200,000.00 
iUtfivpd  fruiii  Milk's 3.  liO 

228. 707. 81 
June  ;mi,  1!K)7.  nmoutit  ox|>eii<li-cl  (liirinu  Hsi-«l  yeiir: 

For  wcirka  of  im|>roveiuoiit $1,07^20 

For  uialuteuauco  of  Improveuient _ _._      3,865.25 

D,  543. 45 

'iilv  1.  11HI7,  bnlnnc*  unexpended 223,224.36 

■ul.v  1.  ]i>07.  cmlHtauding  liabilities 350.00 

Illy  1,  UIOT.  bnlimcp  nvallablc 222.874.36 

iioiml   (mtimiilftU   rcHitiir.."!  for  n)mi)lctioii  ijf  exislUin  [irojpi-t 400,000.00 

iiiiiuiit  tliat  cnu  be  proOtably  expended  lu  flsL'al  .rear  ending  June  30. 
11>n!>,    for   works   of   iiiiprovouwilt.    In    adillliun   to    the    bftlance 

unexpended  Jul^  1.  1907 400,000.00 

'biultted  lu  conipIlaiUH;  vrltb  nMiQlreiu<.'iiL-<  I'f  t^uiiilry  civil  act  of 
lune  4,  1807. 

See  Appendix  V  Y  2.) 

Grays   Ilarhor    {inner   portion)    between   Aberdeen    and    the 

tnre  to  mid  harbor,  and  VhehaHa  fiircr,  Washtngton. — There  are 

main  channels  traversing  the  inner  or  eastern  part  of  Grays 

lor  from  east  to  west — the  North  and  South  channels.    There 

ilso  fonnerly  a  Middle  channel  connecting  the  North  and  South 

lels.     The  South  channel  is  shoal  and  is  hut  little  used.     The 

channel  is  used  by  all  ocean-going  vessels  entering  the  harbor. 

are  two  shoals  in  the  North  channel,  one  about  2J  miles  below 

iin   and   one  between   Hoquiam   and   Aberdeen.     The    rrtling 

iver  these  shoals  was  8  feet  at  mean  low  water.    The  channel 

were  ample. 
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Two  middle  dikes  and  a  protecting  sill,  with  an  aggregate  length 
of  13,986  feet,  had  been  constructed  in  the  inner  harbor,  and  six  high- 
tide  dikes,  with  an  ajjgregate  lenfl:th  of  1,476  feet,  had  been  con- 
structed in  the  Chehalis  River.  The  depth  of  water  over  the  shoals 
in  the  inner  harbor  was  increased  about  2  feet  and  over  the  shoals 
in  the  Chehalis  River  from  2^  to  7  feet,  but  these  depths  were  not 
permanent. 

The  Chehalis  River  is  in  the  southwestern  part  of  AVashington.  It 
has  a  westerly  course  and  empties  into  Grays  Harbor  Bay  at  its  east- 
ern extremity. 

From  the  mouth  to  Montesano,  15  miles,  there  is  about  10  feet  of 
water  at  hi^h  tide.  From  Montesano  to  Elma,  16  miles,  there  is 
generally  sufficient  water  for  light-draft  boats.  There  is  practically 
no  navigation  above  Elma  and  no  regular  boats  go  above  Montesano* 
The  river  is  used  extensively  for  floating  saw  logs. 

The  original  project  for  the  inner  harbor,  adopted  by  Congress 
July  13,  1892,  provided  for  the  construction  of  pile,  brush,  and  stone 
dikes  to  partly  close  up  the  South  and  Middle  channels  and  concen- 
trate th(»  flow  of  water  in  the  North  channel,  thereby  increasing  the 
depth  of  water  by  scour.  The  shoals  above  and  below  Hoquiam  were 
to  l>e  dredged  to  a  depth  of  10  feet  at  half  tide. 

The  amount  expended  prior  to  operations  under  existing  project 
was  $1)3,000.0(). 

The  original  and  present  project  for  Chehalis  River,  adopted  by 
Congress  August  2,  1882,  contemplates  the  removal  of  snags  and 
other  obstructions  which  may  acciunulate  in  the  portion  of  the  river 
regularly  used  by  boats.     The  estimated  cost  is  indefinite. 

Under  the  project  approved  by  the  Department  November  10, 
1902,  and  modified  by  Board  of  Engineer  officers  on  December  4, 
1003,  a  channel  about  100  feet  wide  and  15  feet  deep  at  low  water  was 
dredged  through  the  shoals  below  Aberdeen,  the  dikes  were  put  in 
repair,  and  snags  and  obstructions  were  removed  from  the  Chehalia 
River. 

The  project  was  modified  bv  the  river  and  harbor  act  of  March  S, 
1907,  so  as  to  provide  for  a  cliannel  200  feet  wide  and  18  feet  deep 
at  mean  lower  low  water  from  Cosmopolis  to  deep  water  below 
Ho(iuiam,  removing:  snags  from  the  Chehalis  River,  at  an  estimated 
cost  of  $187,500.  This  plan  is  printed  in  House  Document  No.  507} 
Fifty-ninth  Congi'ess,  first  session. 

To  June  80,  1907,  $5(5,550.77  has  l)een  expended  under  the  above 
project  for  (Jrays  Harbor,  inner  portion,  of  which  $19,997.21  was 
apT)lied  to  maintenance  of  dikes  and  for  surveys. 

No  dredging  has  been  done  with  funds  available  on  account  of  the 
excessive  price  asked  by  contractors.  Bids  were  invited  three  times 
and  each  time  rejected. 

Advertisements  for  proi)osals  for  dredging  under  the  revised  proj- 
ect were  issued  June  15,  1907;  bids  to  be  opened  July  15,  1907. 

Snagging  ojx^rations  were  carried  on  in  the  Chehalis  River  during^ 
July  and  August,  1900. 

The  maximum  draft  that  could  l)e  carried  June  30,  1907,  over  the 
shoals  below  Alwrdeen  at  low  water  was  about  11  feet. 

The  maximum  draft  that  could  l)e  carried  June  30,  1907,  at  mean 
low  water  at  Montesano  was  about  5^  feet. 
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le  tidal  variation  is  7  feet  in  the  inner  harbor  and  5  feet  in  the 
lalis  River.  The  amount  expended  to  June  30,  1907,  was 
,549.88,  of  which  $37,415.45  was  for  maintenance, 
le  conmierce  benefited  by  this  improvement  consists  very  largely 
)ating  and  towing  logs  and  carrying  lumber  in  sailing  vessels  and 
1  schooners. 

Exports  and  imports. 


Calendar  year. 


Tons. 


2,7ao 

•2, 232 
4,376 
6,706 
3,529 


Value. 


9293,610 
352, 316 
132, 157 
200.264 
157.532 


Calendar  year. 


Tons. 


1903 
190t 
1905 
1906 


4,972 

5,637 

17,195 

11,567 


Value. 


$139,15 
248,825 
660,428 
773,674 


)  definite  information  of  reduction  of  freight  rates  on  account  of 
mprovement  has  been  received. 

port  of  examination  and  survev  of  the  inner  harbor  and  the 
lalis  River,  with  maps,  was  published  in  the  Annual  Report  of 
:hief  of  Engineers  for  1891,  pages  3297  to  3305. 
her  reports  are  referred  to  in  Report  of  the  Chief  of  Engineers 
904,  page  690. 

ference  to  reports  on  an  examination  and  survey  authorized  by 
iver  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  787, 
iial  Report  for  1900. 

recent  examination  of  the  dredged  cliannel  between  Aberdeen 
Hoquiam  shows  marked  deterioration  during  the  past  year,  due, 
thought,  to  debris  brought  down  from  the  various  tributaries  by 
reshets  caused  by  logging  operations. 

is  proposed  to  apph'  the  balance  available  to  snagging  in  the 
lalis  River,  repairing  dikes,  and  to  dredging. 

1.  11)0(5,  balance  iiiiexi)en(l0(l $25,675.96 

lilt  appropriated  by  river  iind  harbor  aet  approveil  March  2, 1907_  177, 000.  00 

202.  675.  96 
.'iO.  U)07,  ainount  expende<l  during  fiscal  year,  for  maintenance 
improvcinont 2,225.  70 

1,  liM)7.  balance  nnexpend(Ml 200,450.17 

1.  1007.  outstanding  liabilities 484.50 

1.  1IX)7,  balance  available 109,965.67 

•ee  ApjxMidix  Y  Y  3.) 

P\((jet  So)in(l  and  its  trihiitary  waters^  Washington. — Most  of  the 
nels  of  Puget  Sound  proper  have  ample  depths  for  purposes  of 
gation,  but  the  extensive  lumber  and  fishing  industries  in  these 
rs  render  it  very  important  to  maintain  a  general  supervision 
the  navigable  channels,  to  regulate  the  construction  of  fish  traps, 
)ooms,  and  other  structures  incident  to  these  important  industries, 
to  prevent  obstructions  which  are  detrimental  to  general  naviga- 
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tion  interests.  A  nunibor  of  streams  and  river's  tributary  to  Puget 
Sound  are  of  great  value  to  boat  navigation  and  for  log^n^  purposes 
so  far  as  dej)th  and  width  are  concerned,  but  they  are  all  liable  to  be 
obstructed  by  the  debris  generally  found  in  streams  flowing  through 
a  heavily  wooded  country. 

All  these  streams  are  used  for  floating  logs  and  shingle  bolts  to  a 
greater  or  less  extent,  and  for  towing  log  rafts,  and  the  timber  natu- 
rally constitutes  the  main  part  of  tne  commerce.  The  distance  up- 
stream to  which  boats  run  is  extremely  variable,  depending  on  tne 
stage  of  water  and  tide.  Steamboat  navigation  on  the  Skagit  does 
not  extend  above  Sedro  Woolley,  a  distance  of  25  miles,  except  at 
high  stages.  On  the  Stilagiumiisli  boats  do  not  go  above  Florence,  6 
miles  from  the  mouth.  The  Snohomish  is  navigable  for  river  boats 
to  the  P^orks,  22  miles,  and  the  lower  portions  of  its  tributaries,  the 
Snoqualmie  and  Skykomish,  are  navigable  at  high  stages.  On  the 
Duwamish  small  boats  go  as  far  as  the  junction  of  the  White  and 
Black  rivers,  about  12  miles  from  the  mouth.  Under  favorable  con- 
ditions they  can  go  several  miles  up  the  White.  In  ease  of  each  river, 
the  distance  to  which  steamboat  navigation  actually  extends  is  sen- 
orally  less  and  the  distance  over  whicli  towing  an^  floating  of  Togs 
extends  is  greater  than  the  distances  above  named.  None  of  these 
streams  is  closed  in  winter  by  ice.  All  streams  are  affected  by  the 
tidal  variation  in  Puget  Sound,  which  is  large  and  extremely  ii 
ular. 

Formerly  works  of  improvement  were  carried  on  under  specific 
appropriations,  but  since  the  act  of  June  18,  1002,  appropriations  have 
been  made  in  the  present  general  and  comprehensive  form,  except  in 
cas(»s  of  large  local  works.  This  method  operates  greatly  to  the 
advantage  and  economv  of  the  work. 

The  amount  expended  to  June  30,  1907,  was  $206,854.40. 

The  sum  of  $1()0.15  was  i-eceived  from  sales  of  condemned  property 
and  contact  j)rints. 

The  snag  boat  was  in  operation  from  November  30,  1J)06,  to  June 
30,  1907.  The  streams  worked  on  were  the  Skagit,  main  river  and 
North  Fork,  PuyaUup,  Stilaguamish,  Xooksak.  and  Snohomish 
rivers,  Swinomish  and  Ebey  sloughs  and  Oak  Harbor. 

The  snag  boat  was  laid  up  at  the  end  of  the  fiscal  year  and  will  be 
given  a  thorough  overhauling. 

The  act  of  March  2,  1907,  provided  for  the  removal  of  the  rock  in 
the  entrance  to  Koche  Harbor  at  a  cost  not  to  exceed  $30,000.  A  pix>- 
l)osal  has  beiMi  acc(»pted  for  doing  this  work  at  a  cost  of  $23,400. 

The  act  of  Man'h  2,  1907,  appropriated  $100,000  for  a  dredge  for 
the  joint  use  of  the  Oregon  and  Washington  districts.  Plans  for 
the  dredge  are  being  prepared  (see  p.  758  of  this  report). 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
large  and  rapidly  growing.  It  includes  vessels  of  about  every  type 
and  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
give  in  the  form  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  l)enefited  by 
work  under  this  appropriation.  Statistics  have  l)een  compiled  only 
for  the  tributary  streams  on  which  the  snag  boat  has  mostly  worked. 
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Exports  and  imports. 


Calendar  year. 


1898 
1899 
190() 
19()1 
1902 


Tons. 

Value. 

12,676 
13,500 
35,066 
30,155 
61,794 

9539,406 

577,686 

1,324,926 

1,499,420 

2,324,980 

Calendar  year. 


1903 
1904 
1905 
1906 


94,274 

92,465 

86,412 

167, 197 


Value. 


$3,198,458 
1.790,828 
1,817,048 
1,896,067 


No  definite  information  relative  to  effect  of  the  work  on  freight 
rates  is  available,  but  the  increasing  number  of  vessels  engaged  indi- 
cates greater  competition. 

Reports  of  examinations  and  surveys  of  the  rivers  of  Puget  Sound 
are  referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  G92. 

Reference  to  reports  on  the  examination  and  survey  of  the  Duwam- 
ish  River  authorized  by  the  river  and  harbor  act  of  March  3,  1905, 
w  ill  be  found  on  page  787,  Annual  Report  for  1906. 

The  snag  boat  is  in  need  of  a  thorough  overhauling.  It  was  built 
in  1882,  the  hull  renewed  in  1896,  and  it  is  now  in  a  condition  that 
practically  requires  another  renewal  of  the  hull.  It  is  not  sufficiently 
seaworthy  to  be  safe  in  ordinary  rough  weather  in  the  Sound. 

There  is  a  considerable  amount  of  miscellaneous  work  in  the  dis- 
trict that  is  paid  from  this  appropriation,  such  as  investigation  of 
harbor  lines,  bridges,  obstructions,  occasional  surveys,  gauge  read- 
ings, etc. 

OENEBAL   IMPROVEMENT. 

July  1,  IIXX).  balance  unexpended $3,648.30 

Amount  appropriated  bv  river  and  harbor  act  approved  March  2, 

19()7 75,000.00 

Received  from  sales 160. 15 

78, 808. 45 
June  30,   1907,  amount  expended  during  fiscal  year,   for  works  of 

improvement 5, 369. 52 

July  1,  1907,  balance  unex I )ended 73,438.93 

July  1.  1907,  outstanding  liabilities 4,000.07 

July  1,  1907,  balance  available 69, 43a  86 

EMERGENCIES    IN    RIVERS   AND    HARBORS. 

Amount  allotted  from  appropriation  for  emergencies,  act  of  March 

3.   1905 $4,500.00 

June  30,  1907,  amount  exiwnded  during  fiscal  year,  for  maintenance 
of  improvement 4, 

July  1.  1907,  balance  unexi)ended 

July  1,  1907.  outstanding  liabilities 

(See  Appendix  Y  Y  4.) 

S.  Inspection  of  fish  traps^  etc.^  Puget  S(  H 

fishing  industry  on  Puget  Sound  has  rapidly 
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past  few  years,  and  it  has  now  reached  very  large  proportions.  Until 
four  years  ago  the  fish  trajM  were  placed  with  little  or  no  regard  to 
the  established  aids  to  navigation  or  to  the  laws  relative  to  structures 
in  navigable  waters,  but  during  the  year  1904  the  fishing  companies 
were  brought  to  the  adoption  of  a  different  policy.  Since  1004  this 
work  has  ueen  done  under  allotmentti  from  the  appropriatifm  tor 
"  Examinations,  Surveys,  and  Contingencies  of  Rivera  and  Harbors." 

Under  these  allotments  a  tug  was  hired  for  the  inspection  ot  fiab 
traps  from  time  to  time  ns  necessary,  A  tug  was  so  engaged  for  two 
montliij  during  the  veur. 

As  a  general  rule  all  the  fish-trap  owners  and  fishing  companies 
now  readily  conforui  to  the  requirements  that  have  been  imposed  for 
the  safety  of  navigation,  and  the  Federal  supervision  of  the  traps  in 
the  interests  of  navigation  is  recognized  locally  as  most  necessary 
and  beneficial  to  the  public  intorewts. 

The  total  amount  expended  to  June  30,  1907,  was  $17,754.90,  of 
which  $3,0f>5.47  was  expended  during  the  year. 

Form  of  permit  and  rules  relative  to  lights  and  fog  signals  were 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
pages  2558-25G0. 

To  carry  out  more  effectively  and  economically  the  inspection  of 
fish  traps  and  other  olistructions  to  iiavi^tion  an  inspection  boat  is 
being  constructed  for  exclusive  use  in  this  work. 

(See  Appendix  Y  Y  .1.) 

6.  Ilarlior  (it  f/Ji/mpiii.  ^Vash. — Olympia  is  situateil  at  the  extreme 
soulliern  iKiint  of  Puget  Sound  at  the  head  of  Budd  Inlet.  The 
upiK-r  end  (if  this  inlet  is  shoal.  Shoal  water  extends  northward 
from  the  Fourtli  Slri'i't  Bridge  for  a  distance  of  K,750  feet  to  a  depth 
of  12  feet  at  mean  loivcr  low  water  in  Budd  Inlet.  Originally  noth- 
ing but  sbsillow-draft  boats  could  reach  the  wharves  near  Fourth 
Street  Brid^,  and  those  only  at  high  tide. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
Julv  i;J.  1S9-2,  contemplates  dredging  a  channel  250  feet  wide  and 
12  fiH't  dco|>  at  (he  ineiiii  of  tlie  lower  low  waters  from  the  vicinity  of 
the  Fourth  Stnu't  Bridge  to  deep  water  in  Budd  Inlet. 

Near  its  inner  end  the  channel  has  Iwh  widened  to  500  feet,  so  as 
to  pnividi'  a  turning  basin  for  boats  using  it.  The  estimated  cost  is 
$14r.(!(H). 

The  aniount  expended  to  June  'M).  1907,  was  $i;!y,722.57,  of  which 
$84:J.:U  was  for  nminleniineo. 

The  dredging  of  the  eluinnel  and  basin  was  completed  in  accord- 
ance with  the  pnijecl.  under  contract.  The  maximum  draft  that 
could  l>e  carried  through  the  cliannel  and  basin  on  June  30,  1907,  at 
low  water  was  12  feet.     The  tidal  variation  is  alwut  20  feet. 

The  commerce  of  the  harljor  is  of  general  character  and  is  carried 
on  by  ocean-going  sailing  vessels  engaged  in  the  lumber  trade  and  by 
a  variety  of  the  smaller  classes  of  bouts  plying  l)etween  the  ports  of 
Pug<'t  Sound.  Suilicient  depth  for  seagoing  vessels  has  not  vot  been 
secured  in  the  dn'dgi'd  channel  and  basin,  though  vessels  of  the  deep- 
est draft  ciiii  go  ns  fur  as  the  entrance  of  the  dredged  channel,  and 
sailing  vessels  carrying  lumber  now  reach  wharves  near  the  entrance 
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the  dredged  channel  at  high  tide  and  lie  in  a  dredged  basin  while 

ading. 

Exports  and  imports. 


Calendar  year. 


*a 


Tons. 


52.335 
42,694 
35,4r)6 
44,558 


Value. 


Calendar  year. 


$1,203,226 

1,173,684 

frl8.703 

961,435 


1903 
1904 
1905 
1906 


Tonji. 


40,333 
20,152 
62,804 
82,024 


Value. 


S341,6» 

366,460 

2,009,289 

2,863,488 


«  Not  obtainable. 

No  definite  information  as  to  the  effect  on  freight  rates  of  the  work 
►ne  is  available. 

Description  and  map  are  published  in  Annual  Report  of  the  Chief 
Engineers  for  1900,  pages  4481  to  4483. 

Reports  on  examination  and  survey  of  Olympia  Harbor  are  re- 
rred  to  in  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page 
4. 

Reference  to  reports  on  examination  and  survey  authorized  by  the 
VQV  and  harbor  act  of  March  3,  1905,  will  be  found  on  page  787, 
nnual  Report  for  1906. 

The  full  amount  for  this  improvement  as  heretofore  authorized  by 
ingress  lias  been  appropriated. 

ly  1,  1000,  balance  unexpended $7,282.37 

ne  ."W,  1907,  amount  e.\i)ended  during  fl»cal  year,  for  maintenance 

(»f  improvement 4.94 

ly  1,  10(>7.  balance  unexiwnded 7,277.43 

ly  1,  1907,  outstanding  liabilities ^ 6.44 


ly  1,  1907,  balance  available 7,270.99 

(See  Appendix  Y  Y  6.) 

7.  T aroma  Harbor^  Washington, — At  the  southern  end  of  the  har- 
>r  are  extensive  tide  flats  which  are  bare  at  low  water.  Outside  of 
ese  tide  flats  the  depth  increases  very  rapidly  up  to  depths  of  200 
et  or  more,  reaching  depths  as  great  as  600  feet  at  the  mouth  of 
e  bay,  about  3  miles  distant  from  the  low-water  line  at  its  south- 
n  end.  The  principal  water  front  of  Tacoma  is  along  the  south- 
i^stern  shore  of  tlie  bay.  Harbor  lines  have  been  established  around 
e  south  end  of  the  bay  and  along  its  western  side.  In  order  to 
cilitate  commence  several  waterways  extending  into  the  flats  or 
lelands  liave  been  laid  out.  One  of  these  is  known  as  the  City 
'  West  waterwav.  The  harbor  of  Tacoma  may  be  considered 
embrace  all  o/  Commencement  Bay,  including  the  waterways 
pntioned. 

The  original  and  existing  project  for  improvement  of  the  City 
iterway,  adopted  by  Congress  by  the  act  of  June  13,  1902,  con- 
inplates  dredging  in  the  City  waterway  from  deep  water  in  Com- 
encement  Bay  to  Eleventh  street  to  a  depth  of  25  feet,  from  Elev- 
itli  street  to  Fourteenth  street  to  a  depth  of  18  feet,  and  from 
ourteenth  street  to  the  south  end  of  waterway  to  a  depth  of  15 
et  at  extreme  low  water.  The  dredging  was  done  imder  a  continu- 
g  contract. 
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The  amount  expeiide<I  to  June  -30,  1907,  was  $158,168.09,  of  whidi 
$8,034.01  was  for  nmintenance,  inspections,  and  surveys. 

The  City  waterway  has  been  completed  according  to  the  project 
and  the  prescribed  depths  could  therefore  be  carriM  for  the  whole 
length  and  width  of  the  waterway  on  June  30,  1906. 

The  extreme  tidal  variation  is  some  18  feet;  mean  variation,  14Jt 
feet. 

The  act  of  March  3,  1905,  provided  for  improvement  of  the  Pnyal- 
lup  waterway  by  dredging  a  channel  50O  feet  in  width  and  3,660  feet 
in  length  from  its  northern  end,  and  to  a  depth  of  38  feet  at  extreme 
low  water,  in  accordance  with  the  report  submitted  in  House  Doca- 
ment  No.  520,  Fifty-eighth  Congress,  second  session,  at  an  eBtimated 
cost  of  $-240,000.  The  same  act  appropriated  $40,000,  and  aothoriaed 
continuing  contracts  for  completing  the  project  in  the  sum  of  $800^000^ 
of  which  $10,000  is  yet  to  be  appropriated.  The  act  requires  that 
certain  portions  of  the  necessary  work  shall  be  done  without  expense 
to  the  United  State.s,  and  that  provision  for  permanent  maintenanoe 
of  the  project  without  expense  to  the  Government  shall  be  made. 

The  conditions  namea  in  the  said  act  have  been  complied  with, 
agreements  and  bonds  approved  by  the  Secretary  of  War,  and  pro- 
posals for  doing  the  work  will  be  invited  at  an  early  date. 

The  commerce  to  be  benefited  by  this  improvement  is  of  a  large  i»nd 
extremely  varied  character,  including  that  carried  on  by  Sound  and 
river  types  nf  ))oats,  as  well  as  that  of  the  largest  steam  and  sailing-^ 
vessels.     A  very  important  item  is  the  export  of  grain,  in  which  the 
port  of  Tacoma  exceeds  all  other  jjorts  on  Puget  triound. 
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Xo  definite  information  is  available  as  to  the  effect  of  the  ll 
mcnt  on  fivight  rates. 

Report  of  a  survey  of  "  mouth  of  Puyallup  River,  Washington,**  I 
published  in  Annual  Report  of  the  Chief  of  Engineers,  1898,  j 
3098-3102. 

Description  of  proposed  work  is  published  in  Annual  Report  of  t 
Chief  of  Kngineers  for  lilOl,  pages  3503-3002. 

Re|)ort  on  examination  and  survey  is  published  in  Houm  Doca>  i 
ment  No,  7ti,  Fiftv-sixth  Congress,  second  session. 

Re|)ort  of  examination  and  survey  of  the  Puyallup  and  other  vat^r-'l 
ways  is  i-eferred  to  in  the  Report  of  the  Chief  of  Kngineers  for  1904,  i 
page  09,').  j 

It  is  ))roi)osed  to  apply  the  available  funds  and  additional  appro-  ' 
priation  asked  for  to  mamtennnce  of  existing  waterways  and  drod^  j 
ing  Puyallup  waterway  as  contemplated  in  tue  adopted  project. 
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y  1,  1906,  balance  unexpended $221, 13G.  12 

le  30,  11K)7,  amount  expended  during  fiscal  year,  for  maintenance 

f  improvement 4. 324.  21 

y  1.  1007,  balance  unexpended 216,811.91 

y  1,  1007,  outstanding  liabilities 73:^.50 

y  1,  1007,  balance  available 216,078.41 

lount  (estimated)  required  for  completion  of  existing  project 40,000.00 

nount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1000.  for  worlcs  of  improvement,  in  addition  to  the  balance  unex- 

I)ended  July  1.  1007 40,000.00 

ibinlttcil  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.   1807. 

(See  Appendix  Y  Y  7.) 

?.  Waterway  connecting  Puget  Sound  vnth  Lakes  Union  and  Wash- 
iton^  Washington, — Lakes  Union  and  Wasliington  are  bodies  of 
'sh  water  near  Puget  Sound,  in  the  immediate  vicinity  of  the  city 
Seattle.  Lake  Union  is  entirely  within  the  city  limits.  The  pro- 
sed improvement  originally  contemplated  a  ship  canal  connecting 
th  lakes  with  the  Sound.  There  is  no  navigable  connection  at 
esent. 

The  first  official  report  upon  the  project  was  by  Gen.  Barton  S.  Alex- 
der,  Corps  of  Engineers,  in  187L  The  first  Congressional  action 
IS  in  the  act  of  September  19, 1890,  which  containea  an  item  direct- 
y  the  appointment  of  a  Board  of  three  officers  of  the  Corps  of  Engi- 
?rs  to  select  and  survey  the  most  feasible  location  and  estimate  the 
pense  of  constructing  a  ship  canal  to  connect  the  waters  of  Lakes 
lion,  Washington,  and  Samamish  with  Puget  Sound,  and  appro- 
iating  $10,000  for  the  necessary  expenses. 

The  act  of  August  18,  1894,  making  the  first  appropriation  for  the 
)rk,  contained  the  following  provision:  "That  no  part  of  said 
lount  shall  be  expended  on  tiie  improvement  of  the  w^aterway  con- 
cting  the  waters  of  Puget  Sound  with  Lakes  Union  and  Washington 
til  the  entire  right  of  way  and  a  release  from  all  liability  to  adjacent 
operty  owners  have  been  secured  to  the  United  States  free  of  cost 
(1  to  the  satisfaction  of  the  Secretary  of  War." 
The  act  of  March  2,  1895,  required  the  making  of  a  definite  survey 
d  location  of  said  improvement  and  the  preparation  of  a  cadastral 
ip  showing  each  piece  of  property  required  to  be  deeded  to  the 
Hted  States,  or  from  which  a  release  is  required,  with  its  metes  and 
unds. 

Proceedings  under  these  acts  were  carried  on  by  King  County, 
ash.,  in  which  the  canal  is  located,  during  the  years  1897-1900,  and 
3  full  right  of  way  and  flow^age  privileges  were  accepted  by  the 
)vernnient  in  1900. 

Under  date  of  March  1,  1898,  a  Board  of  Engineer  officers  was 
pointed  by  the  authority  of  the  Secretary  of  War  to  consider  and 
port  upon  the  most  feasible  route  for  this  waterway,  with  special 
ference  to  the  terminal  point  at  the  south  end.  The  above  Board 
bmitted  a  report  on  March  23,  1898,  recommending  that  the  water- 
ly  enter  Puget  Sound  through  Shilshole  Bay  and  that  the  outer  loclj 
located  at  the  foot  of  Salmon  Bay.    These  recommendations  were 
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approved,  and  what  is  known  as  the  Shilshole  Bay  route  was  adopted 
by  the  Secretary  of  War  under  date  of  April  14,  1898. 

The  act  of  June  13,  1902,  provided  for  a  dredged  channel  10  feet 
deep  at  low  water  extending  to  the  wharves  at  Ballard,  and  directed 
the  appointment  of  a  Board  of  Engineer  officers  to  reexamine  the 
whole  question  of  a  ship  canal,  and  stipulated  that  nothing  in  said  act 
should  be  construed  as  adopting  any  project  for  construction  of  the 
waterway.  The  report  of  this  Board  was  adverse  to  the  construction 
at  that  time  of  a  canal  of  tlie  dimensions  proposed. 

The  first  actual  work  of  excavation  along  the  route  of  the  canal  'was 
done  in  1001  under  the  acts  of  August  18,  1894,  and  June  8,  1896. 
The  total  amount  of  excavation  under  acts  of  1894,  1896,  1902,  and 
1905,  including  that  completed  during  the  fiscal  year,  is  1,063,251 
cubic  yards.  The  result  of  this  work  is  a  channel  75  feet  wide  and 
10  feet  deep  at  extreme  low  water  fi'om  deep  water  in  Shilshole  Bay 
to  the  lower  lock  site,  a  distance  of  G,000  feet ;  a  channel  75  feet  widle 
and  10  feet  deep  at  extreme  low  water  from  the  lower  lock  site  to  the 
city  wharf  at  Ballard,  with  a  turning  basin  at  the  inner  end  200  feet 
to  500  feet  wide.  The  channel  leacling  to  the  turning  basin  is  176 
feet  wide  for  a  distance  of  about  1,000  feet.  A  cut  10  feet  wide  on 
the  bottom  and  10  feet  above  elevation  20  feet  (the  bottom  of  tho 
canal  as  once  proposed)  has  been  excavated  Ix^tween  the  head  of 
Salmon  Bay  and  Lake  Union,  a  distance  of  4,500  feet.  The  total 
excavation  mentioned  above  includes  945,374  cubic  yards  removed 
from  Salmon  and  Shilshole  bays,  and  117,877  cubic  yards  removed 
between  Salmon  Bay  and  Lake  L^nion.  Regulating  gates  were 
installed  at  the  Lake  Union  outlet  and  at  the  Portage,  the  Portage  cut, 
excavated  by  private  capital  in  188(>,  was  enlarged,  and  at  the  latter 
point  tlire(»  30- inch  syphcms  were  installed  to  regulate  the  flow  from 
Lake  Washington. 

On  the  8th  of  February,  1901,  the  legislature  of  the  State  of  Wash- 
ington passed  an  enactment  giving  to  the  United  States  full  ri^ht  to 
occupy  for  the  purpose  of  the  canal  any  lands  or  waters  belonging  to 
(he  State  and  releasing  the  United  States  from  all  liability  for 
damages  arising  from  such  occupancy  or  use. 

The  act  of  Congress  of  March  l\,  1005,  appropriating  funds  for  con- 
tinuing (InMlging  in  Salmon  Bay,  j)rovided  that  '' Aothing  herein 
shall  be  construed  as  the  adoption  of  any  project  for  the  construction 
of  the  waterway  connecting  Puget  Sound  with  Lakes  Union  and 
Washington.'' 

The  amount  expended  to  June  ;^0,  l!)07,  was  $4(50,909.12.  Of  this 
amount  $IS,SS9/2S  was  exp(»nded  in  maintenance  and  on  improvement 
of  drainage  of  Lake  AA'ashington. 

Descriptions  of  the  work,  etc.,  are  published  in  Annual  Reports  of 
the  Chief  of  Engineers  for  1892,  i)age  2702  et  seq.,  and  for  1896,  page 
,'^350  et  seq.  Estimate  of  aj^proximate  cost,  $(),331,G72,  with  map 
showing  main  features  of  canal,  is  ])ublished  in  House  Document 
No.  33.*),  Fifty-seventh  Congress,  first  session,  and  in  tlie  Annual 
Report  for  1902,  at  page  2419.  The  rej)ort  of  (leneral  Alexander  is 
printed  in  Senate  Ex.  Doc.  No.  105,  Fiftieth  Congress,  first  ses.sion. 

The  report  of  the  last  Board  of  Engineers  is  published  in  Senate 
Document  No.  127,  Fifty-s(»venth  Congress,  second  session,  and  is 
printed  in  AnniKil  Report  of  the  Chief  of  Engineers  for  1903,  page 
2840  et  seq. 
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Reports  of  examinations  and  surveys  are  referred  to  in  the  Report 
f  the  Chief  of  Engineers  for  1904,  page  696. 

The  present  commerce  benefited  by  the  improvement  of  the  chan- 
el  to  Ballard  is  the  towing  of  logs  to  the  mills  at  Ballard  and  the 
xport  of  lumlx^r  and  shingles  from  that  place.  Logs  are  brought  in 
1  rafts  and  lumber  is  loaded  on  sailing  vessels  and  scows  at  the  mills 
nd  then  towed  to  the  open  Sound. 

It  has  not  been  practicable  to  determine  what  effect  the  improve- 
lent  work  has  had  upon  freight  rates. 

The  maximum  draft  that  could  be  carried  to  the  w^harves  at  Bal- 
ird,  June  W,  1907,  was  10  feet  at  low^  w^ater.  The  maximum  tidal 
aria t ion  is  about  18  feet. 

The  communities  interested  in  the  project  started  a  movement 
irly  in  1000  for  the  construction  of  the  canal  with  local  funds,  and 
)  this  end  secured  the  passage  of  an  act  of  Congress  approved  June 
1,  1000,  authorizing  James  A.  Moore  or  his  assigns  to  construct  a 
anal  along  the  Government  right  of  way  connecting  the  waters  of 
•uget  Sound  with  Lake  Washington.  Tliis  act  was  modified  by  the 
?t  of  March  2,  1907,  so  as  to  permit  Mr.  Moore,  or  his  assigns,  to 
)mmute  the  work  required  under  the  previous  act  to  excavation 
lone  of  a  canal  from  deep  water  in  Puget  Sound  to  deep  water  in 
.ake  Washington  with  a  bottom  width  of  75  feet  and  a  depth  at  mean 
)w  water  of  2>>  feet.  The  same  act  directed  a  survey  and  estimate 
f  cost  of  a  canal  with  a  single  lock  and  a  report  as  to  what  contribu- 
(m,  if  any,  local  interests  would  make  tow^ard  its  construction. 

To  assist  the  United  States  through  the  agency  of  the  Moore  acts  in 
iiilding  a  canal,  the  county  of  King  voted  a  bond  issue  of  $500,000 
Q  Septenii)er  12,  1000.  These  bonds  were  declared  invalid  by  the 
ipreme  court  of  the  State,  but  the  defects  have  been  remedied  by  an 
:t  of  the  legislature  and  the  bonds  are  now  believed  to  be  valid. 

On  March  13,  1007,  the  State  legislature  passed  an  act  creating  a 
)cal  assessment  district,  embracing  territory  that  would  be  benefited 
y  the  canal,  and  empowering  the  district  to  raise  bv  taxation  a  sum 
ot  exceeding  1  per  cent  of  the  taxable  valuation  oi  the  county,  and 
)  use  the  money  so  received  to  aid  in  constructing  the  canal.  The 
Dard  of  appraisement  was  to  be  appointed  by  the  local  United  States 
istrict  judge,  and  the  money  is  to  be  expended  under  the  direction 
f  the  United  States  engineer  officer  in  charge  of  the  local  engineer 
istrict. 

Under  this  act  the  district  has  been  duly  formed  by  the  necessary 
"tion  of  the  county  commissioners,  the  board  of  appraisement  has 
?en  ap|)()inted  and  has  entered  upon  its  duties,  and  work  is  actively 
1  progress  toward  raising  the  sum  of  $1,075,000,  enough,  it  is  esti- 
lated,  to  cover  all  expenses  of  damages  and  right  of  way  and  still 
ave  $1,000,000  to  be  applied  to  actual  construction.  This  sum,  with 
le  county  l)ond  issue,  will  make  $1,500,000  as  the  local  contribution 
)wai-d  the  cnnal  in  addition  to  the  contribution  of  the  right  of  wav. 

The  work  on  the  survey  required  by  the  act  of  March  2,  1907,  is  m 
rogress.  Notice  from  the  Secretary  of  War  requiring  removal  of 
listing  bridges  on  the  canal  by  July  8,  1908,  has  been  served  upon 
urties  operating  such  bridges. 
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The  work  authorize*!  by  the  act  of  Congress  approved  June  11, 
1906,  was  commenced  oii  June  4,  1907,  and  was  in  progress  at  the  close 
of  the  year. 

ExiHirln  anil  imixirtx. 


( 'aleudiii  year. 


(s.fiao.Tin 


of  BalUrd  nnil  8a]n>ait   B«]l> 

The  loading  of  vessels  with  lumber  has  been  lareely  facilitated  by 
the  work  done  in  Ballard  Harbor.     Formerly  the  lumber  was  taken 


out  by  means  of  lighters  to  the  vessels  anchored  in  the  Smin 
all  but  the  largest  vessels  are  brought  to  the  mills  to  rci 
loads. 


Xow 

their 


June  .'10,  VM'.  nniuiint  ex|ien<lod  ilurlnt;  Hflcnl  .v 
Fur  works  i>r  ImiHMVfniciit 

For  iiiuiuteiiu.ii-c  uf  luipnivi'iucnt 


Jnly  1.  1!(»7.  bnliilKV  iivaEliililc _ _.       -7,977,28 

(See  Api>endix  V  Y  8.) 

9.  Ei'vrett  Ilarhor,  Wax/ihtf/tan. — At  this  harbor  the  southern  part 
of  the  water  front  has  nmple  depth  and  is  accessible  for  vessels  of  the 
deejMisf  draft.  The  northern  portion  was  inaccessible  on  ne<!ount  of 
the  dcltii  fonnation  or  tide  flats  off  the  mouth  of  the  Snohomish  River 
and  the  whole  water  front  was  exposed  to  westerly  stomi-i. 

Tlie  origiiud  project  was  as  follows: 

First,  to  eseavafe  a  harbor  basin  in  the  shallows  and  tide  lands 
adjoining  deep  water  near  llie  river's  mouth;  second,  to  dredfn?  a 
chaniu'l  from  this  tlirongh  the  tide  fliits  and  the  Old  Rimt  iinmni  to 
deep  fresh  water  in  the  Snohomish  River,  this  channel  b -in^  lii-sijruod 
to  bring  fresh  water  to  the  harlior  basin  and  to  afford  !';uiliiii-.-i  for 
navigation  alxiut  the  iieninsuhi  and  into  the  deep  water  <>(  Ilie  river 
bounding  the  [Teninsula  on  tlie  east:  and  third,  to  protirt  :iiid  main- 
tain this  harl)or  and  channel  acmss  the  tide  flats  by  a  biilkiiiml  inti-r- 
posed  l>ctween  them  and  the  open  waters  of  the  Sound,  the  bulkhead 
to  act  as  a  retaining  wall  for  the  material  dredged  from  iIk-  ImrlMir. 

By  authority  of  joint  resolution  of  Congress  approved  April  23, 
1902.  the  work  in  Old  River  was  discontinned.  the  proje<l  fur  n  fresh- 
water basin  was  abandoned,  and  the  further  exiwnditun'  of  llie  funds 
has  l>een  for  deepening  and  widening  the  harbor  basin  und  eliamiul 
tlirongh  the  tide  flats  and  repairing  the  bulkheads. 

The  estimated  cost  of  the  unprovemcnts  was  ^22,000,  all  of  which 
has  been  appropriated. 


RIVER   AND   HARBOR   IMPROVEMENTS. 


795 


^he  amount  expended  on  project  to  June  30,  1907,  was  $414,254.63, 
ivhich  $2,545.49  was  for  maintenance. 

L  dike  for  the  purpose  of  retaining  the  dredged  material  has  been 
It  from  the  lower  end  of  Smiths  Island  along  the  established  bulk- 
d  line  for  a  distance  of  19,336  feet.  At  the  southern  end  of  this 
*k  an  outside  bulkhead  200  feet  from  the  other  has  been  built  for  a 
:ance  of  2,600  feet.  These  dikes  have  been  repaired,  raised,  and 
jngthened.  The  channel  leading  north  from  the  basin  had  been 
dged  to  a  depth  of  6  feet  at  low  water,  for  a  distance  of  6,000  feet, 
hannel  in  the  Old  River  had  been  partly  dredged  for  a  distance  of 
)00  feet  downstream  before  this  part  of  the  work  was  discontinued 
ler  the  resolution  of  Congress  above  referred  to. 
'he  harbor  basin  has  been  dredged  for  a  length  of  5,500  feet  and 
a  width  of  400  feet  and  depth  of  26  feet  at  mean  lower  low  water. 
\o  work  was  in  progress  during  the  year. 

'he  maximum  draft  that  could  be  carried  through  the  dredged 
a  June  30,  1906,  at  low  w^ater  was  26  feet.  The  tidal  variation  is 
)roximately  15  feet. 

'he  harbor  of  Everett  is  freely  accessible  to  vessels  of  deepest 
ft  up  to  the  entrance  to  the  dredged  harbor  basin.  The  water 
fie  is  varied  in  character  and  is  carried  on  by  seagoing  vessels  and 
various  types  of  Sound  and  river  boats.  Lumber  products,  paper, 
I  flour  are  the  principal  items  of  the  export  trade. 

Exports  and  imports. 


('alen<lar  year. 


Tons. 


.')5,460 
42,713 
65,094 
71,881 
85,263 


Value. 


$2,545,054 
1,477,120 
1,820,561 
2, 712, 260 
4,024.584 


Calendar  year. 


1903 
1904 
1905 
190G 


Tons. 


79,394 
163,347 
230,089 
159,208 


Value. 


92,510.417 
3,842.215 
4.592,124 
3,820,860 


'he  elTect  of  the  completed  dike  as  a  breakwater  and  protection  for 
wharves  and  mills  abreast  of  it  has  been  very  beneficial,  but  the 
nnel  and  harbor  basin  dredged  have  not  yet  been  utilized  for  com- 
'cial  purposes. 

)escription  of  the  work  and  maps  are  published  in  Annual  Re- 
ts of  the  Chief  of  Engineers  for  1895,  pages  3430  to  3435,  and  for 
1,  pages  3587  to  3589. 

[eports  on  examinations,  surveys,  etc.,  are  referred  to  in  Annual 
)()rt  of  the  Chief  of  Engineers  for  1904,  page  698. 
Reference*  to  report  on  an  examination  authorized  by  the  river  and 
hor  act  of  March  3,  1905,  will  be  found  on  page  786  of  Annual 
)()rt  for  1906. 

1ie  amount  expended  during  the  year  was  for  inspection  of  dredg- 
work  (lone  by  private  contract. 

1.  KKX).  bnlaiu'o  unexpended $8, 23a  42 

i  .'»0.  11K)7.  jiniount  expended  during  liscal  year,  for  maintenance  of 
iprovenient  491.05 

1,  1907,  balance  unexpended 7,745.37 

See  Appendix  Y  Y  9.) 
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10.  Swinomiah  Sloughy  Waskingion. — ^This  slough  ai'ords  an 
inland  Weltered  passage  for  small  vessels  from  Puget  SoQlKl  prox^^i- 
northward  to  Bellingham  Bay  and  the  Gulf  of  Oeorgia,  and  it  is  the 
only  means  of  communication  to  the  town  of  La  Conner,  knnli-d  on 
the  slough.  At  the  northern  end  the  slough  opens  out  l^i'ii^h  the 
mud  flats  of  Padilla  Bay  and  on  the  south  into  Sarat^[i  Paasaee 
through  the  mud  flats  forming  the  delta  of  the  Skagit  ffiier.  The 
total  distance  from  deep  water  in  Saratoga  Passage  to  dc'p  tviiter 
in  Padilla  Bay  is  about  11  iniles.  This  waterway  is  of  grest  impor- 
tance to  traffic  between  Fueet  Sound  and  points  north  m  eit  ing  an 
inside  passage  for  small  craft  in  rough  weather,  and  an  outKl  for  the 
agricultural  and  timber  products  from  the  surrounding  comiirv. 

The  original  and  present  project,  adopted  by  Congress  by  act.  of 
July  13,  18!)2,  contemplates  dredging  a  channel  4  feet  deep  nn<l  lUO 
feet  wide  from  deep  water  in  Saratoga  Passage  across  Sbtgit  tTats, 
through  the  shoals  of  the  slough  proper  and  across  the  flats  of 
Padilla  Bay  to  deep  water,  and  building  dikes  in  Skagit  Bay  to  con- 
trol the  tidal  currents. 

The  original  estimated  cost  was  $122,000,  which  proved  insufficient. 

The  amount  expended  to  June  30,  1907,  was  $132,045.46,  of  which 
$31,233.45  was  for  maintenance  of  dikes. 

The  dike  work  completed  to  date  between  La  Conner  and  Saratog;B 
Passage  is  as  follows:  Single  rows  of  piles  to  catch  drift  betwiH?n 
Goat  and  Ika  islands,  4,000  feet;  wattled  pile  dike,  3,000  fc't;  pile 
brush,  and  stone  dike,  7,200  feet.  The  brusli  and  stone  dike  lias  Ikvu 
largely  repaired  and  rebuilt  and  is  doing  efl'ective  work.  Tlic  other 
dikes  are  badly  deteriorated  and  are  of  little  use. 

Dredging  has  been  carried  from  Saratoga  Passage  to  about  the 
middle  point  of  the  slough.  A  portion  of  this,  between  thi>  passage 
and  La  Connor,  has  been  filled  up  through  the  action  of  the  tidal 
currents.  That  portion  in  the  slough  proper  still  shows  the  re- 
quired depth. 

The  work  lias  not  yet  progressed  sufficiently  to  have  any  effect  in 
lowering  freiglit  rates,  so  far  as  known,  but  the  difficHlties  tif  navi- 
gating the  slough  in  places  have  been  reduced. 

A  report  on  exammation  and  survey  of  Swinomish  Slough,  upon 
which  the  plan  of  improvement  is  based,  is  referred  to  in  Annual 
Report  of  llio  Chief  of  Engineers  for  1004,  page  (>99. 

A  map  showing  parts  of  the  improvement  is  published  in  the  .\n- 
nual  Report  of  tlie  Chief  of  Engineei-s  for  1900,  opposite  piif^-  448S. 

The  average  tidal  variation  is  about  8  feet. 

.No  work  was  done  during  the  past  fiscal  year,  hut  that  doui'  during 
the  year  190r>  has  l>een  very  effective  in  maintaining  a  good  clmniiel. 

Kr/Hirla  and  Imports, 
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L  190G,  Imlance  unexpended . $770.21 

:nt  ni)i)ropriated  by  river  and  harbor  act  approved  March  2, 1907__  75, 000.  00 

75,  770. 21 
.'U),  1907,  amount  exi)ended  during;  fiscal  year : 

'or  works  of  iniprovemont $2,045.45 

'or  maintenance  of  improvement 770.21 

2,  815.  66 

I,  1JK)7,  balance  unexpended 72,954.55 

I,  1007,  outstanding  lial^ilities 3,539.95 

1,  1907,  l)alance  available 69,414.60 

ee  Appendix  Y  Y  10) 

New  Whatcom  Harbor^  Washuigton, — The  local  name  of  the 

at  this  place  is  now  Bellinghani. 

ic  mud  fiats  in  the  harbor  extend  from  the  shore  line  to  the 
>ot  curve,  a  distance  of  8,400  feet. 

system  of  harbor  lines  for  this  harbor,  approved  by  the  Secretary 
.^ir  under  date  of  June  3,  1892,  provides  for  three  waterways 
ng  from  deep  water  to  the  meander  line. 

le  original  and  existing  project,  adopted  by  Congress  by  the  act 
me  13,  li)02,  contemplates  dredging  the  ^^Tiatcom  Creek  water- 
to  a  depth  of  12  feet  at  mean  loAver  low  w^ater  and  200  feet  wide 

deep  water  as  far  as  tlie  railroad  bridge  and  to  its  full  width 
e  this  bridge.     The  estimated  cost  is  $80,000. 
le  amount  expended  to  June  30,  1907,  w^as  $57,073.98,  of  which 
2.05  was  for  maintenance  and  inspections. 

c'liannol  200  feet  wide  and  12  feet  deep  at  low  water,  with  turning 
I  at  inner  end,  has  l^een  dredged  under  contract.  The  channel 
ids  the  full  length  of  the  waterway,  and  the  basin  at  the  inner 
las  full  width  of  the  waterway,  330  feet,  and  is  2,570  feet  long, 
iring  the  year  no  woi-k  has  been  in  progress, 
e  work  contemi)lated  by  the  project  was  completed  at  somew^hat 
ban  the  estimated  cost  and  a  larger  amount  of  dredging  was  done 

was  expected  with  the  funds  available. 

le  maximum  draft  that  could  be  carried  June  30,  1906,  at  low 
r  over  the  full  length  of  channel  and  turning  basin  was  12  feet, 
range  of  tide  is  about  12  feet. 

E  sport  H  and  i  in  ports. 


{'jilcndar  yi'ar. 

Tons. 

Value. 

87,  n8 
101,989 
236,669 
254,240 
292,592 

$2,872,789 
1,835,486 
4,22.5,480 
4,690,93b 
5,643,604 

' 

e  work  has  not  yet  produced  any  material  effect  on  freight  rates 

r  as  known. 

e  commerc(»  of  this  port  is  of  a  general  nature,  consisting  largely 

niber,  sliingK^s,  and  fish.     Vessels  of  the  deepest  draft  can  go  as 

s  the  entrance  of  the  proposed  dredged  channel. 

scription  of  propos(Ml  work  is  published  in  Annual  Report  of  the 

f  of  Engineers  for  1897,  pages  3478  to  3481. 
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ReiJorifl  oii  examiitation  and  siirvey   are  referred  to  in 
Report  of  the  Chief  of  Engineers  for  1004,  page  701. 

July  1,  1906,  liala:ipe  unexpended |iS,4IKLaO 

June  SO.  1W7.  amount  e^iiended  during  Qscul  yenr,  for  mnlnteuance  of 

improTcuent M&B8 

July  1,  1007,  baliiupe  unexpeuded 2,320.08 

(See  Appendix  Y  Y  11.) 

12.  Columbia  River  between  Wcnalf^hec  and  Bridgeport,  "Wasflpi-^ 
The  Columbia  River  between  Wenatchee  and  Bridgeport,  WaedL, 
is  about  80  miles  in  length,  ha^  sufficient  depth  for  all  purposes  ox 
navigation,  and  the  only  difficulties  in  the  way  of  navigation  are  the 
swift  currents  and  rocks  and  reefs  which  occupy  the  channels. 

.Tiie  project  ndopted  by  the  river  and  harbor  act  approved  Alienist 
18,  18!)-!,  for  the  improvement  of  the  Columbia  River  Ix'tweeu  the 
head  of  Rock  Island  Rapids  and  the  foot  of  Foster  Creek  Rapidij 
included  the  part  of  the  river  between  ^^'e^lltchee  and  Bridgeport, 
and  the  amount  expended  on  the  original  project  was  $8,005,20. 

The  existing  project  of  November  16,  1905,  adopted  by  act  of 
March  2,  1907,  contemplate.s  the  improvement  of  the  river  between 
Wenatchee  and  Bridgeport  by  the  removal  of  rocks,  bowlders,  etc., 
and  the  construction  of  dikes  and  wing  dams,  at  an  estimated  cost  of 
$42,000. 

Nothing  has  been  expended  during  the  fiscal  year. 

The  work  of  improvement  has  not  Ix-en  commenced  on  account  -i 
high  stage  of  water. 

The  variation  in  water  surface  is  about  20  feet. 


C.Ienil«r)Mr. 

Tow.          V*w.     ^ 

24,  M6 
39>T 

\m 

Report  of  a  survey  including  this  part  of  the  Columbia  River  i 
published  in  Annual  Report  for  18J>5,  pages  3534-3542. 

Report  on  examination  and  survey  of  the  part  of  the  river  bctwoaaJ 
Wenatchee  and  Bridgeport  was  piiblished  in  House  Document  Noi'J 
440.  Fifty-ninth  Congres.s,  second  session.  '^ 


(See  Appendix  Y  Y  12.) 

J3.  Okanogaii,  and  Fend  Oreille  rivers,  Waskinffton. — {a)  Okano-  i 
gan  Hirer. — This  river  rise.s  in  Canadian  territory,  flows  m  a  south-  ^ 
erly  direction,  and  empties  into  the  Columbia.  The  lower  portJop, 
for  a  distance  of  87  miles,  lies  in  the  northeastern  part  of  Washing-  ; 
ton.  The  lower  portion  has  sufficient  depth  and  width  for  light-  . 
draft  steamboat  navigation  thrnughont  a  good  jwrtion  of  the  y  »!■,,/ 
but  it  is  obstructed  in  places  by  shoals  and  rocks,  which  int^  r~ 
with  navigation  during  low  water. 
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original  and  existing  project,  adopted  by  Congress  by  act  of 
1  3,  1899,  contemplates  rock  removal,  the  construction  of  wing 
and  snagging.     By  act  of  June  13,  1902,  this  work  and  that  of 
»nd  Oreille  were  consolidated. 

estimated  cost  was  $30,000  for  the  Okanogan.  The  amount 
ded  to  June  30,  1907,  was  $37,937.79,  of  which  $5,973.45  was 
tiintenance. 

rk  of  removing  rocks  and  bowlders,  wing-dam  construction,  and 
g  posts  to  assist  vessels  in  hauling  over  rapids  has  been  done  at 
IS  points  over  about  40  miles  of  the  lower  portion  of  the  river, 
les  to  assist  vessi^ls  in  passing  the  rapids  were  placed  at  seven 

on  the  Okanogan  River. 

•ing  the  year  work  was  carried  on  from  December  27,  1906,  to 
30,  1907. 

extreme  variation  of  water  levels  at  the  junction  with  the 
ibia  is  37  feet ;  extreme  variation  (>  miles  above  said  junction, 
t. 

commerce  of  the  river  is  carried  on  in  small  river  steamers  and 
ts  of  general  traffic. 

ExportH  and   imports. 


'alendar  year. 

Tons. 

1 
Value. 

1903. 
1904  . 
19a5. 
1906. 

Calendar  year. 

Tons, 

Value. 

1,733 

983 
1,671 

$151,415  i 

6,317 
1.636 
1,184 
1,960 

$458,705 
252,414 
228,675 
253,880 

119,065 

♦»  Not  o!)talnabl«\ 


freight  rates  on  this  river  are  l>elieved  to  have  Ixjen  materially 
h1  since  the  work  started,  but  no  definite  information  is 
ble. 

criptions  of  the  river  and  the  plan  of  improvement  are  given  in 
tinual  Report  of  the  Chief  of  Engineers  for  1888,  page  3121. 
►ort  on  examination  of  Okanogan  River  is  published  in  Annual 
-t  of  the  Chief  of  Engineers  for  1895,  page  3475;  report  of  sur- 

referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for 
page  702. 

additional  work  other  than  that  of  maintenance  is  contem- 
I  on  this  stream. 

IIKX;,  hjilnuce  unoxiHm<le<l $880.12 

t  aUottocl  from  appropriation  by  river  and  harbor  art  approved 

'h  2,  10()7 5,000.00 

erred  from  Pend  Oreille  Kiver 1,094.58 


7.  883.  70 
r>.  1007,  amount  expended  during  lisoal  year,  for  maintenance  of 
ovoment 3,826.91 


11H17,  balance  unexi>ende<l 4,056.79 

1007.  outstanding:  llMl>illties 25.00 


1(K)7.  balance  available 4,031.79. 

Peftd  Or^eille  River, — This  river   forms  the  outlet  of  Pend 
e  Lake,  in  the  northern  part  of  Idaho. 
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The  obstructions  to  navi^tion  consist  of  rocks  and  shoals  in 
Canyon  and  in  the  section  l)etween  this  canyon  and  Albany  Falls. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  tne  improvement  of  Box  Canjron  by  the 
removal  of  submerged  rocks,  the  blowing  off  of  projecting  rocky 
points,  and  the  removal  of  submerged  rocks  between  Box  Canyon 
and  Albany  Falls.     The  estimated  cost  was  $30,000. 

The  amount  expended  to  June  30,  1907,  was  $21,684.73,  of  which 
$803.44  was  for  maintenance  and  inspections. 

During  the  year  no  work  lias  been  done. 

Box  Canyon  is  now  navigable  except  at  high  stages  of  water. 

The  .river  is  navigable  tliroughout  the  year  from  Newport  down  to 
Box  Canyon,  a  distance  of  54  miles,  except  occasional  interruption 
from  ice.     A  channel  depth  of  about  4  feet  can  be  depended  on. 

The  extreme  variation  of  water  levels  in  the  main  river  is  from  17 
to  20  feet;  in  Box  Canyon  the  difference  between  extreme  high  and 
extreme  low  water  is  48  feet. 

The  commerce  ccmsists  of  towing  logs  and  general  traffic  carried  on 
by  a  numl)er  of  small  vessels.  Heavy  freight  is  carried  mainly  on 
barges  in  tow. 

Exports  and  import h. 


('alendnr  yoar. 


Ton* 


Valiuv 


IMW. 
19(K). 
1901. 
IWW. 


2.r.l7     $129,677 
I. 921  :      97,125 


13,917 
lf>.S(W 


131,280 
,•^00.200 


Calendar  year. 


1903 
1904 
190f> 
1900 


VmliML 


27^00 
89,974 
64,783 
82.948 


BBfumk 


No  effect  on  freight  rates  directly  attributable  to  the  improvement 
has  been  reported. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
tlie  Annual  Keport  of  the  Chief  of  Engineers  for  1808,  page  3124. 

R(»p()rt  of  survey  of  the  river  is  referred  to  in  the  AnnualReport  of 
the  Chief  of  Engineers  for  11)04,  page  702. 

Th(»  river  and  liarl)<)r  act  of  March  2,  1007,  appropriated  $20,000 
for  work  on  this  river  jind  the  Okanogan.  It  is  proposed  to  apply 
the  greater  portion  of  this  sum  on  the  Pend  Oreille  in  dred^n^ 
through  the  clay  bars  Iwtween  Newport  and  Box  Canyon. 

.Tilly  1.  10(H;.  halanco  niicxpoiidtMl $^* 048.24 

Aniouiit  jiUotlfMl  from  nppropriation  by  rivor  and  harlK)r  act  approved 

March   2,    11)07 15,00a0U 

2i.a4aM 

TransfornHl  to  Okanojjan  Hivcr _. 1>d94.58 

19.053.06 

Juno  30.  1907.  amount  exiH^ulod  during;  fiscal  year,  for  mnintonance 

of  Improvement   232.  OT 

.July  1.  1007.  balance  unexi>ended .. 18.820.09 

.Tuly  1.  li>07.  outstandinjr  liabilities .  ...  _.         125.00 

July  1.  1007.  balance  available 18,685.09 


V 
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CON  sou  DATED. 

uly  1,  1906,  balance  unexpended 10.93', 

.mount  appropriated  by  river  and  liarlxir  act  approved  March  2, 1907-  20,  OOC 

26,037. 
une  30.  1007.  amount  expemleil  durlne  HmcjiI  year,  for  nialntenauoe 
of  improvement   4,  (SO. 

Hlj-  1.  1!)07,  halanco  iiiiexpended 22.877. 

ulj-  1.  1007,  outKtiiiidlng  liabilities 150,t 

uly  I.  1007.  bnlaiK-e  iivnilable 22,727.4 

(See  Appendix  Y  Y  13.) 

AND 


Keport  dated  June  20, 1905,  on  prelimijiary  examination  of  Coliim- 
•ia  River  and  tributaries  aloee  Snake  River,  Washington,  and  ccpo^ 
lated  November  16,  1905,  on  a  survey  of  Columbia  River  between 
Venatchee  and  Bridgeport,  Washington,  required  by  the  river  ^nd 
larbor  act  of  JIarch  3, 190.5,  were  submitted  by  the  district  officer  and 
rere  reviewed  Ijy  the  Board  of  Engineers  for  Rivers  and  Harbors, 
mrsiiaiit  to  law.  They  were  transmitted  to  Congres-s  and  printed  in 
louse  Docimient  No.  440,  Fiftv-ninth  Congress,  second  se^ion.  ^ 
ilan  for  impi-oveinent  between  \Vcnatchee  and  Bridgeport  at  an  esti- 
oated  cost  of  $42,000  is  presented. 

RIVER  AND  HARBOR  IMPROVEMENTS  IN  ALASKA. 

This  district  was  in  tlie  charge  of  Capt,  G,  B.  Pillsbuir,  Corp?  o| 
ngineers.  Division  engineer,  Col,  Vi.  H.  Ileuer,  Corps  or  Engineers, 
March  '2,  1907,  and  Lieut.  Col.  S.  W.  Koessler,  Corps  of  Engineers, 
ice  June  3,  1907. 

'.  St.  M!''hacl  Canal,  Alaska. — The  St.  Michael  Canal  is  a  channel 
ining  from  St,  Michael  Bay  to  a  point  on  Norton  Sound  about  38 
es  from  the  Apoon  mouth  of  the  Yukon  River, 
'ho  port  of  St.  Michael  is  about  3  miles  from  the  mouth  of  the 
il. 

'le  nuiiri  part  of  the  canal  has  sufficient  water  for  the  navigation 
ver  l)oats  plying  on  the  Yukon  River.  The  eastprn  cntmnfc*  to 
anal  is,  however,  obstructed  hy  shoals,  mid  in  the  ciisti-ni  portion 
iirp  several  sharp  bonds  that  conld  Ik*  turned  with  difficulty  by 
rgcr  river  liotits. 

'.  object  of  the  improvement  of  the  ouiial  is  to  pi-ovide  a  sheltered 

re  to  river  Imats  between  St.  Michafi  and  the  mouth  of  the 

1  River. 

oripiniil  Jind  existing  project  eonteniplalcn  dredging  in  the 

Branch  a  channel  100  feet  wide  to  a  depth  of  ft  feet  at  the  en- 

'o  the  canal  and  the  excavation  of  a  cut  of  the  same  dimensions 

he  first  I>ends.     The  estimated  cast  is  $-248,000.     The  pi-oject 

pted  bv  the  act  of  March  2, 1907,  which  appropriated  $98,000 

lorized  continuing  contracts  foi'  completing  the  project  in  the 

1150,000,  yet  to  be  appropriated. 
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No  funds  have  been  expended  up  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1907. 

^o  work  has  been  done  up  to  June  30,  1907.  Contracts  for  the 
work  under  a  continuing  contract  appropriation  are  bein^  advertised. 

Tlie  maximum  draft  that  can  at  present  be  carried  at  Tow  water  is 
3  feet.     The  mean  range  of  tide  is  3i  feet. 

statement  (tf  freight  hetireen  Ht.  Michael  and  mouth  of  Yukon  River, 


Calendar  year. 


Tons. 


Value. 


Calendar  year. 


1897. 
1898. 
1899. 
1900. 
1901. 


5,270 

$512,650 

22,117 

2,132,580 

17,295 

1,704,526 

19.153 

1,950,950 

18,153 

1,844,651 

1902 
1903 
1904 
1905 


Vmlne. 


tl.«8O,960 
1,662,811 
l.n«,2I7 

2,290,  an 


Report  of  examination  and  survey  is  published  in  House  Document 
Xo.  389,  Fifty-ninth  Congress^  second  session. 

Amount  ai)i)ropriato<l  by  river  and  barl)or  act  approved  March  2. 

1007 $98,000.00 

July  1.  1JM)7,  balance  um»xi)ended 08,000.00 

July  1,  1007,  outstanding  liabilities 32.00 


July  1,  1007,  balanco  available 07,967.60 

Amount  (estimated)  required  for  completion  of  existing  projwt 150,000.00 


1 


Amount  that  can  be  profitably  expendwl  In  the  fiscal  year  ending 
June  30,  1000,  for  works  of  improvement,  in  addition  to  the  bal- 
ance unexi)ended  July  1,  liK)7 150,000.00 

Submitted  in  compliance  with  the  requirements  of  the  sundry  civil 
act  of  June  4,  1807. 

(See  Appendix  Z  Z  1.) 

2.  Remoring  sunken  ressels  or  craft  ohstniHing  navigation. — Wreck 
of  the  Hteanier  Rock  Ishnid  from  the  Taiuina  Rirer  in  front  of  ChenOy 
Al<ish(i, — Bids  for  removing  the  wreck  under  emergency  contract  were 
called  for. 

Xo  funds  were  expended  up  to  June  80,  1007. 

(See  Appendix  Z  Z  2.) 

KXAMINATION     AND     SURVEY     MADE     IN     COMPLIANCE     WITH     RIVER     AND 

HARBOR  ACT  OY  MARCH  8,  1005. 

Reports  dated  July  5,  1905,  and  Xoveml)er  10,  1906,  required  by 
the  river  and  harbor  act  approved  March  3,  1905,  on  preliminary 
examination  and  surrey^  renpectirely^  of  St.  Michael  Canal^  Alaskcu 
with  a  view  to  straightening  and  otherwise  im  pro  ring  the  same  were 
submitted  by  the  district  officer  and  were  reviewed  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  pursuant  to  law.  Thev  were 
transmitted  to  Congress  and  printed  in  House  Document  Ko.  380, 
Fifty-ninth  Congress,  second  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $-248,000  is  presented. 
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ilVER     AND     HARBOR     IMPROVEMENTS     IN     TUE     TERRITORY     C 

HAWAII. 

This  district  was  in  the  charge  of  Capt.  J.  R.  Slattery,  Corps  o 
Engineers,  to  December  31,  1900,  and  of  Capt.  C.  W.  Otwell,  Corps  o 
Engineers,  since  that  date.     Division  engineer,  Col.  W.  H.  Heuer 
]!orps  of  Engineers,  to  March  2,  1907,  and  Lieut.  Col.  John  Biddle, 
L^orps  of  f^ngineers,  since  June  12, 1907. 

1,  Honolulu  Ilarhor^  Ilawaii — This  harbor  is  situated  on  the  south 
.'oast  of  the  island  of  Oahu.  It  is  formed  by  a  coral  reef,  a  narrow 
channel  through  the  reef  affording  access  to  the  harbor.  The  entrance 
channel  and  harbor  proper  were  dredged  from  time  to  time  by  the 
nonarchical,  republican,  and  Territorial  governments  of  Hawaii 
3rior  to  July  1,  1904.  On  this  date  there  existed  an  entrance  chan- 
lel  having  a  depth  of  about  35  feet  and  a  minimum  width  of  about 
100  feet  at  mean  low  water.  The  harbor  proper  (that  portion  com- 
nencing  at  the  light-house  and  extending  to  the  mouth  or  the  Nuuanu 
River)  Tiad  a  general  width  of  900  feet.  The  water  for  about  200  feet 
mmediately  along  the  wharves  had  a  depth  of  from  30  to  32  feet. 
Elsewhere  there  was  only  about  27  feet  at  low  water.  The  bend  at  the 
ight-house  point  was  so  sharp  as  to  make  it  somewhat  difficult  for 
arge  vessels  to  make  the  turn.  The  shallowness  of  the  water  in  the 
larbor  made  it  impossible  for  the  largest  vessels  calling  at  the  port  to 
niter  the  harbor  when  at  all  heavily  laden.  The  narrowness  of  the 
larbor  made  turning  difficult  for  all  ships. 

Work  on  the  present  project  was  begim  under  an  appropriation  by 

he  river  and  harbor  act  of  March  3, 1905,  in  accordance  witli  a  general 

»lan  printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for 

905,  page  25G4,  but  the  project  as  specifically  adopted  by  the  river 

id  harbor  act  of  March  2,  1907,  is  printed  in  House  Document  No. 

'2,  Fifty-ninth  Congress,  second  session.    It  provides  for  an  entrance 

annel  35  feet  deep  and  400  feet  wide  at  mean  low  water  from  deep 

iter  at  the  entrance  to  the  light-house  point,  for  easing  the  curve  at 

»  junction  of  the  entrance  channel  ana  the  inner  harbor  by  cutting 

the  light-house  point,  and  for  enlarging  the  harbor  proper  so  that 

vill  have  a  depth  of  35  feet  and  a  general  width  of  1,200  feet  at 

n  low  water,  at  an  estimated  cost  of  $1,028,894.60,  exclusive  of  a 

front  range  light,  estimated  to  cost  $30,000. 

le  act  of  1907  appropriated  $200,000  and  authorized  continuing 
-acts  for  prosecuting  the  project  in  the  additional  sum  of  $200,000, 
h  is  yet  to  be  appropriated. 

)rk  has  been  carried  on  under  a  continuing  contract  for  dredging 
tions  A  and  B. 

materials  of  sections  A  and  B  (the  removal  of  which  was  con- 
ited  by  the  contract  entered  into  September  12,  1905)  having 
redged,  and  Quarantine  Island  (the  reclamation  of  which  was 
undertaken  in  connection  with  the  operations  then  under  way) 
ing  below  grade,  an  open-market  agreement  was  entered  into 
e  same  contractor,  whereby  58,755  cubic  yards  of  material  was 
1  and  deposited  on  Quarantine  Island, 
um  of  $8  was  derived  from  sale  of  blueprints, 
me  30,  1907,  the  sum  of  $169,378.79  had  been  expended,  leav- 
dance  of  $237,529.40;  no  part  of  this  expenditure  was  for 
ince. 
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The  work  under  the  present  project  has  resulted  in  an  entranoe 
channel  400  feet  wide  and  35  feet  deep  at  mean  low  water,  except  near 
the  marine  railway  and  along  the  edges  where  hard  coral  was 
encountered.  The  harbor  proper  has  a  general  width  of  900  feet,  a 
length  of  about  3,000  feet,  and  a  minimum  depth  of  35  feet, 

For  detailed  statement  of  lands  reclaimed  with  materials  dredged 
in  connection  with  the  improvement  see  page  788  of  the  Aiinnal 
Report  of  the  Chief  of  Engineers  for  1906. 

The  commerce  of  this  port  for  the  past  calendar  year  was  valued  at 
Jn29,808,740  and  amounted  to  more  than  355,750  tons. 

July  1,  190(5,  balaiKfe  iiiiexi)eud(Hl $200»  900119 

Pr<x'c?ed8  of  sale  of  blueprints &00 

Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 200,  OOa  QD 

40e,Q9&liD 
June  30,  1907,  amount  exi)ended  during  fiscal  year,  for  works  of 

improvement 160,  S18L  99 

July  1,  1907,  balance  unexiK?nded 897»IS20l  JO 

July  1,  1907,  outstanding  liabilities ewt^^tt 


July  1,  1907,  balance  available 387, 1W.||8 

Amount  (estlmate<l)  required  for  completion  of  existing  projei't 1,0(28, 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,1909,  for  works  of  improvement,  in  addition  to  the  balance 
unexi)euded  July  1.  1907 dOQ^iOOQLOO 

Submitted  in  compliance  with  re<]uirements  of  sundry  civil  act  of 
June  4,  1897. 

(Appendix  A  A  A  1.) 

2,  Reclamation  of  Qvarantine  Islrand^  Honolulu^  Hawaii. — QoanuD- 
tine  Island  was  originally  a  low,  swampy  island  lying  on  the  veef,  4m 
the  side  of  Honolulu  Harbor,  opposite  the  city,  xhe  quarantiae 
authorities  had  scraped  up  the  shallow  layer  of  sand  overlyingr  flM 
coral  reef,  aud  raised  the  land  immediately  surrounding  the  buUdiiMB 
and  the  roads  to  a  height  of  about  2  feet  above  high  water.  PkiS- 
tically  all  the  rest  of  the  island  was  submerged  at  high  water. 

The  original  project,  adopted  February  27,  1906,  provides  ior 
reclaiming  the  low  and  swampy  portions  ot  Quarantine  Island  Iviiiff 
within  the  concrete  sea  wall,  by  pumping  materials  dredged  ttiun 
Honolulu  Harbor  to  fill  the  same  at  an  estimated  cost  of  $20,000. 

A  contract  was  entered  into  on  April  10,  1906,  and  completed  on 
Aujnii^t  (),  190r).  A  survey  made  in  October,  1906,  showed  a  oonsid* 
erable  |)ortion  of  the  island  1k»1ow  grade  and  large  cracks  appearing*, 
due  to  the  drying  out  of  the  materials. 

A  project  approved  on  June  17,  1007,  provides  for  bringing  the 
low  places  to  ^ade  by  filling  in,  by  means  of  a  hoisting  engine  end 
scrai)er,  materials  lying  on  the  coral  reef  in  front  of  the  sea  waH. 
The  work  which  is  l)eing  done  by  day  labor  was  stalled  on  June  18 
and  has  consisted  in  assembling  the  plant  and  removal  of  about  900 
cubic  yards  of  material. 

At  the  close  of  the  fiscal  year  the  sum  of  $16,125.81  had  bewi 
pended.     No  part  of  this  was  for  maintenance. 

For  commercial  statistics  see  report  for  improving  Honolulu 
bor  Hawaii. 


RIVER  AND   HARBOR   IMPROVEMENTS.  805 

July  1,  1906,  balance  Unexpended $19,754.35 

June  90,  1907,  amount  expended  during:  fiscal  year,  for  works  of 
improvement 16, 125. 81 


July  1,  1907,  balance  unexi)ended 3,628.54 

July  1.  1907.  outstanding  liabilities 496.40 


July  1.  1907.  balance  available . 3, 132. 14 

(See  Appendix  A  A  A  2.) 

3.  Harhor  at  Hilo,  Hawaii. — Hilo  Bay  is  practically  an  open  road- 
stead, protected  to  a  limited  extent  by  Blonde  reef,  but  otherwise  ex- 
posed through  the  angle  fonned  by  lines  drawn  from  Hilo  town  to 
Kanaha  and  Keokea  points — that  is,  from  about  north  to  north  74° 
east  ma^etic.  Strong  northeasterly  winds  prevail  most  of  the  time. 
These  wmds  cause  a  choppy  sea  outside  of  Hilo  Bay  and  considerable 
swell  in  the  bay,  which  at  times  makes  it  unsafe  for  ships  to  lie  at 
the  existing  wharves  and  renders  loading  and  unloading  in  the  bay 
difficult.  The  heaviest  seas,  how^ever,  come  from  the  north  during 
northerly  and  northwesterly  storms,  and  during  this  weather  it  is  often 
impossible  for  ships  to  lie  at  the  wharves  or  even  work  in  the  bay. 

The  present  project  consists  in  constructing  a  breakwater  along 
Blonde  reef  to  Cocoanut  Island,  at  an  estimated  cost  of  $1,700,000. 
It  is  printed  in  House  Document  No.  407,  Fifty-ninth  Congress,  sec- 
ond session. 

The  project  was  adopted  by  the  river  and  harbor  act  of  March  2, 
1907,  which  appropriated  $200,000  and  authorized  continuing  con- 
tracts for  prosecuting  the  work  in  the  additional  sum  of  $200,000  yet 
to  be  appropriated.  The  act  also  authorized  a  modification  of  the 
plan  in  tne  discretion  of  the  Secretary  of  War  and  directed  that  no 
expenditures  be  made  unless  the  Chief  of  En^neers,  upon  further 
investigation,  shall  determine  that  commercial  benefits  accruing 
therefrom  will  warrant  the  same. 

No  work  was  done  or  funds  expended  during  the  fiscal  year  ending 
June  30,  1907. 

It  is  proposed  to  applv  the  balance  available  and  the  additional 
appropriation  recommended  to  constructing  the  breakwater. 

The  commerce  of  this  port  for  the  calendar  vear  1906  was  valued 
at  $6,623,454. 

Amount  appropriated  by  river  and  harbor  act  approved  March 

2,  1007 $200,000.00 

July  1.  lfM>7,  balance  unexpended 2100,000.00 


Amount  (estimated)  required  for  completion  of  existing  project.  1,500,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
.Tune  30,  1909,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1907 200,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  A  A  3.) 

EXAMINATION    AND    SURVEYS    MADE    IN    COMPLIANCE    ^VITH    RIVER    AND 

HARBOR  ACT  OF  MARCH  3,  1905. 

Reports  on  preliminary  examination  and  surveys  required  by  the 
river  and  harbor  act  approved  March  3, 1905,  of  the  following  locali- 
ties within  this  district  were  submitted  by  the  district  officer.    They 
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were  reviewed  by  the  Board  of  Engineers  for  Sivers  and  Harbors, 
pursuant  to  law.  and  were  transmitted  to  Congress  and  printed  in 

documents  as  indicated : 

1,  Svrrty  of  HonolnJn  Uarhoi\  Hawaii, — ^Report  dated  October 
23,  lOOC,  is  printed  in  House  Document  Xo.  332^  Fiftv-ninth  Con- 
gress, second  session.  The  co>t  of  improvement  of  tJie  harbor  as 
revised  in  this  report  is  estimated  at  $1,0-JS,S94.60. 

2,  Prilirninanj  u-nint nation  nud  sun'ey  of  harbor  at  IlilOj  island 
of  Ilntraii.  irifh  n  raw  in  thr  fonxtmction  of  a  breakwater  along 
liJonfle  reef  to  Cofotmut  IslnmL — Reports  dated  September  12,  1905, 
ajid  Octolx^r  27,  lO^MJ,  resjx»crivi*ly,  are  printed  in  House  Document 
Xo.  407,  Fifty-ninth  Congn»>s,  >tH^ond  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $1,700,000,  is  presentea. 

RIVER    AND    IIAUROR    IMPROVEMENTS    IN    PORTO    RIGO. 

This  district  was  in  the  cliarge  of  Maj.  Chas.  L.  Potter,  Corps  of 
Engineers.  Division  engineer.  Col.  Amos.  Stickney,  Corps  of  Engi- 
neers, until  June  7,  1I>07,  and  Col.  1).  W.  Lockwood,  Corps  of  £ngi- 
neers,  since  that  date. 

1,  Iliirhor  at  San  JuaiK  Porto  Rico, — This  harbor  has  a  very  large 
area,  but  only  a  small  jxirtion  is  of  a  depth  sufficient  to  acconunodate 
modern  shipping.  There  is  a  small  area  in  the  bend,  where  final 
entrance  i-^  made  to  the  harbor  proper,  with  a  depth  of  30  feet;  the 
remainder  of  the  available  harbor  ranges  from  20  to  30  feet,  A  very 
narrow  and  somewhat  crooked  entrance  channel  has  a  least  depth  of 
27  feet.  The  usual  variation  in  water  level  between  high  and  low 
tide  is  only  about  1  foot.  The  existing  project  adopted  by  the  river 
and  harbor  act  of  March  2,  li)07,  is  to  uredge  an  entrance  cnannel  600 
feet  wide  from  deep  water  outside  to  a  j)oint  opposite  Morro  Point: 
500  feet  wide  from  there  to  La  Puntilla,  both  to  be  30  feet  deep,  and 
both  to  be  widened  where  they  make  the  turn  around  these  points; 
and  to  dredge,  east  of  La  Puntilla.  harlx)r  ai^eas  amounting  to 
31)S,f>00  square  yards  to  a  depth  of  30  fet»t  and  70,200  square  Yards  to 
a  depth  of  24  f(H»t,  all  in  acordance  with  House  Document  No.  914^ 
Fiftv-ninth  Congress,  first  ses.si(m. 

The  (estimated  cost  of  this  improvement  is  $757,500,  of  which  the 
act  of  March  2,  11)07,  appropriate<l  5sl57,500  and  authorized  continu* 
ing  contracts  for  prosecuting  the  project  in  the  sum  of  $600,000  3^ 
to  be  appropriate<I.  The  amount  expended  to  June  30,  1907,  not 
including  out>tanding  liabilities,  was  $979.97;  all  of  which  was 
ex])ended  in  matters  incident  to  outfitting  an  office  and  preparing 
specifications  for  the  work. 

Xo  work  has  been  done  prior  to  this  project  by  the  United  States, 
but  some  (hedging  was  done  by  the  Spanish  Government. 

The  amount  estimated  that  can  be  profitably  expended  during  the 
year  ending  June  30,  1909,  will  be  expended  in  continuing  dre<^ii|flr 
under  the  contract  for  the  entire  work  to  Ix*  made  in  August,  1907, 
and,  if  (rarried  out,  the  work  should  be  more  than  half  completed  by 
the  later  date. 
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Amount  appropriated  by  river  and  harbor  act  approved  March  2, 

1907 $157, 500.  00 

June  30,  1907,  amount  expended  during  fiscal  year,  for  works  of 
improvement 979. 97 


Juiy  1.  1907,  balance  unexpended 156,520.03 

July  1,  1907.  outstanding  liabilities 350.00 


Juiy  1.  1907.  balance  available lt56, 170. 03 

t 

Amount  (estimated)  required  for  completion  of  existing  project 600,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.'JO,  1909.  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1907 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  B  B  1.) 

2.  Remolding  svnken  vessels  or  craft  ohstrvcting  or  endangering 
itarigation. — Wreck  of  the  tugboat  Mayagvez  in  the  harbor  of  Fonce, 
Porto  Rico. — This  wreck  was  examined  in  the  latter  part  of  May,  and 
the  owner  given  thirty  days  notice  from  June  4  to  remove  the  wreck 
if  he  desired.    There  were  no  expenditures  during  the  year. 

(See  Appendix  BBB2.) 

EXAMINATIONS    MADE  IN    COMPLIANCE   WITH    RIVER   AND   HARBOR  ACT  OF 

MARCH   3,   1905. 

Reports  on  preliminary  examinations  rec|uired  by  the  river  and 
harbor  act  of  March  3,  1905,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors  pursuant 
to  law  and  were  transmitted  to  Congress  and  printed  in  documents, 
as  indicated : 

7.  Preliminary  examination  of  Great  Harbor^  Culebra  Island^  Porto 
Rico. — Report  dated  May  26, 1905,  is  printed  in  House  Document  No. 
180,  Fifty-ninth  Congress,  second  session.  Improvement  of  the  har- 
bor by  the  United  States  is  not  deemed  advisable. 

2.  Preliminary  examination  of  harbor  at  Ponce^  Porto  Rico. — ^Re- 
port dated  June  6,  1906,  is  printed  in  House  Document  No.  267, 
f^ifty-ninth  Congress,  second  session.  The  locality  is  not  deemed 
worthy  of  IxMng  improved  by  the  United  States. 

3.  Preliminary  examination  of  harbor  at  Mayagnez^  Porto  Rico, — 
Report  dated  June  16,  1906,  is  printed  in, House  Document  No.  268, 
Fifty-ninth  Congress,  second  session.  The  harbor  is  not  deemed 
worthy  of  improvement  by  the  United  States. 

THE    BOARD    OF    ENGINEERS    FOR    RIVERS    AND    HARBORS. 

Section  3  of  the  river  and  harbor  act  of  June  13,  1902,  provided 
for  the  organization,  in  the  Office  of  the  Chief  of  Engineers,  by 
detail  from  time  to  time  from  the  Corps  of  Engineers,  of  a  Board  of 
five  engineer  officers,  whose  duties  shall  be  fixed  by  the  Chief  of 
Engineers,  and  to  w^hom  shall  be  referred  for  consideration  and  rec- 
ommendation, in  addition  to  any  other  duties  assigned,  so  far  as  in 
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the  opinion  of  the  Chief  of  Engineers  may  Ije  necessary,  all  reports 
upon  examinations  and  surveys  provided  for  by  Congress,  and  all 
projects  or  changes  in  projects  tor  works  of  river  and  harbor  im- 
provement tlieretofore  or  thereafter  provided  for.  It  is  further  the 
duty  of  the  Board,  upon  request  to  the  Chief  of  Engineers,  by  the 
Committee  on  Commerce  of  the  Senate,  or  the  Committee  on  Rivers 
ajid  HaVbors  of  the  House  of  Representatives,  in  the  same  manner 
to  examine  and  report  through  tlie  Chief  of  Engineers  upon  any 
projects  heretofore  adopted  by  the  Government  or  upon  which  ap- 
propriations have  l)een  made,  and  to  report  upon  the  desirability  of 
continuing  the  same  or  upon  any  modifications  thereof  which  may 
be  deemed  desirable.  This  provision  of  the  law  was  extended  by  act 
of  March  3,  1005,  to  require  the  Board,  ujion  request  of  the  commit- 
tees of  Congress  specified  above,  to  examine  and  review  surveys  as 
well  as  projects  provided  for  by  acts  or  resolutions  prior  to  the  river 
and  harbor  act  of  June  13,  1902,  and  it  was  further  modified  by  the 
act  of  March  2,  1007,  to  include  consideration  of  any  examination  or 
survey  made  pursuant  to  any  act  or  resolution  of  Confess. 

During  the  past  fiscal  year  the  Board  was  composed  of  the  follow- 
ing officers  of  the  Corps  of  Engineers:  Col.  D.  W.  Ijockwood;  Col. 
R.  L.  Hoxie;  Maj.  C.  McD.  Townsend,  temporarilv,  from  November 
8  to  December  8,  100(5;  Maj.  W.  C.  Langfitt,  to  December  8,  1906; 
Maj.  E.  Eveleth  Winslow  since  August  3,  1906;  Maj.  Chester  Hard- 
ing since  December  8,  1906;  Capt.  Charles  W.  Kutz  to  December  8, 
1906,  and  Capt.  William  J.  Barden  since  December  8,  1906. 

For  consiueration  of  the  report  of  a  Board  of  Engineers  on  the 
improvement  of  the  Ohio  River  only,  it  is  composed  of  the  follow- 
ing officers  of  the  Corps  of  Engineers:  Col.  H.  M.  Adams,  CoL 
Chas.  E.  L.  B.  Davis,  Col.  R.  L.  Hoxie,  Lieut.  Col.  C.  McD.  Town- 
send,  and  Maj  E.  Eveleth  Winslow. 

Under  the  provisions  of  the  river  and  harbor  acts  of  March  8, 
1905,  and  March  2,  1907,  all  reports  on  preliminarv  examinations 
and  surveys  required  by  those  acts  received  up  to  tlie  close  of  the 
fiscal  year  have  been  referred  to  the  Board  for  consideration  and 
recommendation;  in  addition,  a  number  of  subjects  have  been  pre- 
sented to  it  for  report  in  accordance  with  resolutions  of  the  Com- 
mittee on  Rivers  and  Harbors  of  the  House  of  Representatives  and 
the  Conunittee  on  Commerce  of  the  Senate.  The  reports  rendered 
by  the  Board  from  time  to  time  have  been  duly  presented  to  Con- 
gress. 

Details  of  the  operations  of  the  Board  during  the  past  fiscal  year 
will  be  found  in  Appendix  C  C  C. 

SUPERVISION  OF  THE  HARBOR  OF  NEW  YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Lieut.  Com* 
mander  Louis  R.  de  Steiguer,  U.  S.^avy,  to  August  30,  1906,  and 
Commander  H.  H.  Hosley,  U.  S.  Navy,  since  that  date. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  "An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City,  by  dumping  or  otherwise,  and  to  punish 
and  prevent  such  offenses."  This  act  has  been  amended  by  section  8 
of  the  act  of  August  18, 1894,  entitled  "An  act  making  appropriations 
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for  the  construction,  repair,  and  preservation  of  certain  public  works 
on  rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment 
the  functions  and  powers  of  the  officer  have  been  greatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act. 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by 
the  act  under  the  direction  of  the  Secretary  ox  War.  On  May  23, 1889, 
the  Secretary  of  War  directed  that  all  communications  in  connection 
with  these  duties  should  be  addressed  to  him  through  this  office,  and 
on  February  1,  1890,  he  further  directed  that  the  powers  conferred 
upon  him  by  the  act  should  be  exercised  through  the  Chief  of  Engi- 
neers. 

The  report  of  Commander  Hosley  for  the  past  fiscal  year  is  sub- 
mitted herewith  as  Appendix  D  D  l5. 

EatimateH  for  the  fiscal  year  ending  June  30^  1909, — The  estimates 
of  funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 
1909,  are  given  in  the  above-mentioned  report,  as  follows : 

For  pay  of  Inspectors,  deputy  Inspectors,  office  force,  and  expenses 

of  office $10,260.00 

For  pay  of  crews  and  maintenance  of  patrol  flefet 80,000.00 

For  renewing  engines  and  t)oners  of  steam  tug  Vigilant 15, 000. 00 

For  purchase  or  construction  of  one  steam  tug 60,000.00 

Total 155,260.00 

CALIFORNIA     DfiBRIS     COMMISSION. 

Unrestricted  mining  by  the  hydraulic  process  in  California  resulted 
in  enormous  quantities  of  debris  being  washed  down  into  the  rivers 
and  nntural  water  courses  draining  the  western  slopes  of  the  Sierras. 
Tjater  on  hydraulic  mining  was  practically  prohibited  by  the  decisions 
of  the  courts  on  account  of  injury  to  streams  and  the  adjacent  private 
land. 

For  information  in  detail  concerning  hydraulic  mining  in  the  State 
of  California  in  the  early  years,  the  damage  caused  by  it  to  streams 
and  adjacent  lands,  and  tlie  various  plans  and  projects  submitted 
for  enabling  hydraulic  mining  to  be  resumed  ana  at  the  satrie  tim6 
protect  the  other  interests  involved,  attention  is  invited  to  the  House 
documents  referred  to  at  page  3694  of  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904. 

The  act  of  Congress  approved  March  1, 1893,  created  the  California 
Debris  Commission,  stipulating  that  the  Commission  should  consist 
of  three  officei*s  of  the  Corps  of  Engineers,  appointed  by  the  Presi- 
dent, with  the  concurrence  of  the  Senate.  The  same  act  prescribed 
the  duties  of  the  Commission,  which  are,  first,  the  regulation  of 
hydraulic  mining  in  the  territory  drained  by  the  Sacramento  and  San 
Joaquin  river  systems,  so  that  mining  by  that  method  may  be  resumed 
and  carried  on  without  injury  to  other  interests  in  the  State,  and, 
second,  to  mature  and  adopt  plans  to  improve  the  naviirability  of  the 
above-mentioned  rivers,  to  protect  same  from  damage  dne  to  mining 
debris,  and  to  afford  relief  thereto  in  flood  time,  etc. 

The  following  statement  shows  the  present  condition  for  purposes 
of  navigation  of  the  three  principal  streams  comprising  the  Sacra- 
mento and  San  Joaquin  river  systems: 
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Maximum  draft  that 
can  be  carried  at 
low  water. 


Head  of  navigation  . . . 

Length,  in   miles,  of 
navigable  portions. 


Sacramento  River. 


San  Francisco  to  Sacra- 
mento, 7  feet;  Sacra- 
mento to  Colusa,  4  to  5 
feet;  CJoliisa  to  Red 
Bluflf,  26  inches. 

Red  Bluff 


Mouth  to  Sacramento.  6-1 
miles;  mouth  toC(>lu.<iH, 
155  miles;  mouth  to 
Red  Bluff,  265  miles. 


Feather  River. 


San  Joaquin  River. 


'Mouth  of  river  to 
Marysvillc,  1  to  2 
feet. 


i 


Maryaville. 


Mouth  to  Marj'BVIlle, 
30  miles. 


Mouth  of  river  to  Stock- 
ton, 9  feet;  Stockton  to 
Firebaugh,  a  few  inches. 


Stockton  (Firebaugh  4 
months  in  year). 

Mouth  to  Stocktoxi,  60 
miles:  mouth  to  Fire- 
baugh, 200  miles. 


The  maintenance  of  navigation  on  the  Sacramento  and  San 
Joaquin  river  systems  is  important.  Upward  of  1,000,000  tons  of 
freight  is  carried  annually  by  vessels  of  all  classes  plying  the  Sacra- 
mento, San  Joaquin,  Mokelumne,  and  Feather  rivers.  This  com- 
merce consists  principally  of  grain,  mill  stuffs,  lumber,  ^oceries, 
fruit,  vegetables,  and  general  merchandise.  The  commerce  is  carried 
principally  on  barges  towed  by  steamboats  and  on  scow-schooners. 
About  thirty  stern-wheel  steamboats,  many  barges  and  launches,  and 
about  seventy-five  scow-schoonei-s  are  engaged  in  this  trade.  Much 
of  the  fertile  country  along  the  Sacramento  River  below  the  city  of 
Sacramento  and  along  the  San  Joaquin  River  below  the  city  of 
Stockton  is  without  railroad  transportation,  owing  to  the  expjense  and 
difficulties  of  the  construction  and  maintenance  or  railroads  in  a  low- 
land country  which  is  subject  to  more  or  less  widespread  floods 
annually.  These  fertile  lands  are  protected  ordinarily  from  overflow 
by  extensive  levee  systems,  constructed  and  maintained  at  great 
expense,  and  the  rivers  are  in  many  cases  the  only  means  of  trans- 
porting freight  and  passengers  to  and  from  most  of  this  country. 
The  rates  by  river  to  some  points  which  can  also  be  reached  by  rail- 
road, notably  on  the  upper  Sacramento  River,  between  the  city  of 
Sacramento  and  Red  Bluff,  are  from  25  to  35  per  cent  lower  than  by 
rail. 

Regulation  of  hydraulic  mining. — Up  to  June  30,  1907,  the  Com- 
mission received  786  applications  to  mine  by  the  hydraulic  process, 
and  granted  permits  in  cases  where  means  for  properly  impounding 
the  debris  were  provided  by  the  applicants. 

Improvement  and  protection  of  rirers. — The  Yuba  River,  a  tribu- 
tary of  the  Feather,  which  in  turn  is  a  tributary  of  the  Sacramento 
River,  was  the  first  selected  for  treatment,  this  stream  being  more 
filled  with  debris  and  perhaps  carrying  more  detritus  than  all  the 
other  tributaries  of  the  Sacramento  combined.  The  general  project 
for  the  treatment  of  the  Yuba  was  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1900,  Part  8,  page  5030.  The  estimated 
total  cost  of  this  project  was  placed  at  $800,000.  It  was  adopted  by 
act  of  Congress  approved  June  13,  1902.  The  estimated  total  cost  of 
the  project  has  been  appropriated — $400,000  by  Congress  and  $400^000 
by  the  legislature  of  California,  the  appropriations  by  Congress  stipu- 
lating that  one-half  the  cost  of  the  work  should  be  paid  by  the  State 
of  California.  The  Yuba  River  project  contemplates  holding  the 
great  quantities  of  mining  debris  now  in  that  stream  and  tributaries, 
to  prevent  it  from  being  carried  down  into  the  Feather  and  Sacra* 
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mento  rivers.  This  was  to  be  accomplished  by  four  restraining  bar- 
riers, or  dams,  across  the  bed  of  the  Yuba,  by  a  settling  basin  ad- 
joining the  river  on  the  south,  and  by  training  walls  below. 

The  amount  expended  by  the  United  States  on  the  existing  project 
for  the  treatment  of  Yuba  River  up  to  June  30, 1907,  was  $258,586.22. 
These  expenditures  were  principally  in  payment  of  one-half  the  pur- 
chase price  of  upward  of  10,000  acres  of  land  required ;  in  payment  of 
one-half  the  cost  of  the  construction  of  portions  of  barriers,  or  dams, 
in  Yuba  River,  known  as  Nos.  1  and  2;  of  one-half  the  cost  of  ex- 
cavating a  flood  overflow  channel  through  the  promontory  on  Yuba 
River  known  as  Daguerre  Point,  and  of  one-half  the  cost  or  construct- 
ing training  works  to  confine  the  flow  of  Yuba  River  below  Daguerre 
Point. 

Disastrous  and  widespread  floods  occurred  throughout  central  Cali- 
fornia during  March,  1907.  During  this  flood  about  600  feet  of 
Barrier  No.  1,  then  full  of  mining  debris,  was  destroyed.  It  is  not 
considered  advisable  to  rebuild  this  barrier,  and  no  further  work  on 
it  is  contemplated.  Instead,  it  is  proposed  to  complete  the  barrier  at 
Daguerre  Point  and  the  settling  basin  immediately  below,  and  to  use 
these  basins  for  storage  of  all  debris.  The  training  walls  below 
Daguerre  Point  cut  will  also  be  completed.  For  work  on  the  Sacra- 
mento and  Feather  rivers  and  their  other  tributaries  dredging  is 
considered  the  onlv  feasible  method. 

The  members  oi  the  Commission  during  the  past  fiscal  year  were 
Col.  W.  H.  Heuer  until  February  15,  1907,  Lieut.  Col.  John  Biddle 
since  May  4,  1907,  Maj.  C.  H.  McKinstry,  Maj.  Wm.  W.  Harts  until 
May  4,  1907,  and  Capt.  Thos.  H.  Jackson  since  February  15,  1907. 

The  appended  money  statement  for  appropriation  for  restraining 
mine  debris  in  California  includes  only  funds  appropriated  by  Con- 
gress, and  does  not  include  funds  appropriated  by  the  legislature  of 
California. 

APPROPRIATION    FOR   EXPENSES   OF   CALIFORNIA   DEBRIS    COMMISSION.   1907. 

.Tilly  1,  190<1.  amount  appropriated  by  act  of  Congress  approved  June 

80.  190r> $15,000.00 

June  80,  1007,  amount  exi>ended  during  fiscal  year «  12,  772.  51 

July  1,  1907,  balance  unexi)euded 2,227.49 

July  1,  1907.  outstanding  liabilities 805.47 

July  1,  1907,  balance  reverting  to  Treasury 1,422.02 

APPROPRIATION    FOR    EXPENSES    OF    CALIFORNIA    D^IBRIS    COMMISSION,  1900-1907.^ 

Julv  1.  190C),  amount  appropriated  by  act  of  Congress  approved  June 

30,    1906 $5,000.00 

June  30.  1907,  amount  exi>ended  during  fiscal  year 5,000.00 

o  In  addition  tbere  was  exi>ended  during  the  year  $706.46  from  appropriation 
for  fiscal  year  1906. 

6  Special  appropriation  to  restore  proi)erty  and  records  of  California  IT^brls 
Commission,  destroyed  by  fire  in  San  Francisco,  Cal.,  in  April,  1906. 
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APPBOPBIATION   FOB  EXPENSES  OF  CAUFOBNIA  0£bBIS   CO&IMISSION,  1006. 

Amount  appropriated  by  act  of  Congress  approved  March  4,  1907, $15,000.00 

Amount  (estimated)  required  for  exi)en8es  of  the  California  D^ 
bris  Commission  durinj::  the  fiscal  year  ending  June  30,  1909,  in 
regulating  hydraulic  mining  oi>eration8  in  the  State  of  California 
and  making  examinations  and  sur\'eys  for  debris  storsige  sites,  as 
requireil  liy  tlie  act  of  Congress  approved  March  1.  1893 15,000.00 

APPBOPBIATION    FOR   BESTBAINING    MINE   d£;RBIS   IN   CALIFOBNIA. 

July  1,  100(J,  balance  unexpended $187,506.89 

June  30.  1907,  amount  <»xiHmded  during  tis<»al  year,  for  works  of  im- 

provcmout 46,095. 11 

July  1,  1JK)7.  imlance  unexpended ._ 141,418.78 

July  I,  11K)7,  outstanding  liabilities  payal)le  by  United  States 1,636.12 

July  1,  1007.  l)aIaiu-o  availal»le 139,777.06 

•fuly  1.  lfH)7,  amount  of  I'liitod  States  funds  covereil  l)y  unc*ompleted 
contract 538.85 

(Seo  Appendix  H  E  H) 

KXAMINATION  OF  MISSISSIPPI  KlVEIi  WITH  A  VIEW  TO  FRQVIDWP 
AND  MAINTAINING  A  NAVIGABLE  CHANNEL  14  FEET  DfeEl*  AND 
OF  ST'ITARLE  WIDTH   FROM  ST.  LOUIS  TO  THE  MOUTH. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907, 
a  Connnission  has  been  appointed  to  examine  the  Mississippi  River 
below  St.  Louis  and  report  upon  the  practicability  and  desirability  of 
constructing  and  maintaining  a  navigable  channel  14  feet  deep  and  of 
suitable  width  from  St.  Louis  to  the  mouth  of  the  river  either  by 
open-channel  improvement  or  by  a  canal  or  canals  for  part  of  said 
route.  The  Commission  is  also  required  by  the  act  to  consider  in  this 
connection  the  survey  of  a  proposed  waterway  from  Chicago  to  SL 
Louis  heretofore  rei)orted  upon  (see  House  documents  No.  263,  Fifty- 
ninth  Congress,  first  session,  and  No.  437,  Fifty-ninth  Congress,  sec- 
ond session),  and  also  to  report  upon  any  water  power  which  may  be 
(treated  in  the  said  section  of  the  Mississippi  River  l)elow  St.  Louis, 
as  well  as  in  the  proposed  waterway  from  Chicago  to  St.  Lottis, 
and  upon  what  steps,  if  any,  should  be  taken  to  cause  the  cost 
of  improvement  to  l)e  defrayed  in  whole  or  in  part  by  means  of  sadi 
water  power  or  of  lands  which  may  l)e  drained  by  either  of  said 
waterways. 

The  members  of  the  Conmiission  are  Col.  Clinton  B.  Sears,  Corps 
of  Engineers,  president,  Mississippi  River  Commission;  Lieut.  Col. 
W.  II.  Bixby,  Corps  of  Engineei-s;  Lieut.  Col.  C.  McD.  Townsend, 
Corps  of  Engineers;  Mr.  Henry  B.  Richardson,  member  of  the  Mis- 
sissippi River  Commission,  and  Mr.  Homer  P.  Ritter,  member  of  the 
Mississippi  River  Commission,  with  Capt.  G.  R.  Lukesh,  Corps  of 
Engineers,  as  recorder. 

The  sum  of  $190,000  was  appropriated  by  the  act  to  defray  the 
expense  of  the  survev,  of  which  $250.70  had  been  expended  to  June 
30.  1907. 

MISSISSIPPI    RIVER    COMMISSION. 

The  Mississippi  River  Commission,  constituted  by  act  of  Congress 
of  June  28,  1879,  is  in  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  including 
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the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made, 
with  the  exception  of  the  harbor  oi  VicKsburg  and  the  mouth  oi 
Yazoo  River.  It  is  also  charged  with  the  survey  of  the  Mississippi 
River  from  Head  of  Passes  to  its  headwaters,  and  with  gauging  the 
river  and  its  tributaries. 

The  river  and  harbor  acts  of  March  3,  1905,  and  March  2,  1907, 
prescribed  that  the  mone^  therein  appropriated  and  authorized  to  be 
expended  should  bo  applied  to  the  construction  of  suitable  and  neces- 
sary dredge  boats  and  other  devices  and  appliances  and  in  the  main- 
tenance and  operation  of  the  same,  with  the  view  of  ultimately  obtain- 
ing and  maintaining  a  navigable  channel  from  Cairo  down  not  less 
than  250  feet  in  width  and  9  feet  in  depth  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice.  They  also  authorized  allot- 
ments from  such  nnids  in  the  discretion  of  the  Commission  and  upon 
approval  bv  the  Chief  of  Engineers,  to  be  applied  to  the  water 
courses  connected  with  the  river  and  the  harbors  upon  it  now  under 
the  control  of  the  Mississippi  River  Commission. 

Act  of  Congress  approved  June  4,  1906,  provides  that  any  funds 
which  have  l)een,  or  may  hereafter  be,  appropriated  by  Congress  for 
improving  the  Mississippi  River  between  the  Head  of  Passes  and  the 
mouth  of  the  (.)hio  River,  and  which  may  be  allotted  to  levees,  mav 
l>e  exj)cnded  under  the  direction  of  the  Secretary  of  War,  in  accord- 
ance with  the  plans,  sfjecifications,  and  recommendations  of  the  Mis- 
sissippi River  Commission,  as  approved  by  the  Chief  of  Engineers, 
upon  levees  upon  any  part  of  said  river  between  the  Head  of  Passes 
and  Cape  Girardeau,  Mo. 

The  act  of  March  2,  1907,  provided  for  prosecution  of  the  work 
under  continuing  a)ntract  and  authorized  expenditures  in  the  sum  of 
$6,000,000,  yet  to  In?  appropriated,  provided  that  this  sum  shall  be 
used  in  improvement  tor  not  less  than  three  years,  the  work  done 
eacli  year  to  cost  a})proximately  $2,000,000. 

The  Commissioners  during  the  past  fiscal  year  were  Col.  Clinton 
T>.  Sears.  Corps  of  Engineers,  president:  Lieut.  Col.  James  L.  Lusk, 
Corps  of  Engineers,  to  August  8,  1906;  Lieut.  Col.  Thos.  L.  Casey, 
Corps  of  Engineers,  to  August  J 4,  lOO^);  Lieut.  Col.  Wm.  T.  Rossefl, 
Corps  of  Engineers,  since  August  8,  1906;  Maj.  J.  G.  Warren,  Corps 
of  Engineers,  since  August  14,  1906;  Homer  P.  Ritter,  assistant, 
United  States  Coast  ancf  Geodetic  Survey:  Robert  S.  Taylor,  J.  A. 
Oeker^^on,  and  Ileniy  B.  Ricliardson. 

Capt.  W.  B.  Ladue,  Cor|)s  of  Engineers,  was  on  duty  as  secretary 
to  the  Commission  to  July  18,  1906,  and  Capt.  G.  R.  Lukesh,  Corps 
of  Engineers,  since  that  date. 

The  report  of  the  Commission  on  the  operations  under  its  charge 
during  the  fiscal  ye:ir  ending  June  30,  190<,  is  submitted  herewith  as 
Appendix  O  O  O  of  this  report. 

hHthnnfe  for  the  fsral  year  eudhiij  June  SO,  1909.— The  following 
estimate  of  funds  requirecf  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30,  1909,  is  submitted  by  the  Commission: 

For  continuing  the  improvement  of  the  MisslRslpl  River  from  Head 
of  Passes  to  the  month  of  the  Ohio  liiver,  including  salaries  and 
olerieaK  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  C>)mmission 13,000,000 

The  estimate  has  been  reduced  in  this  office  to  $2,000,000. 
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PEKMANKNT    INTERNATIONAL    COMMISSION    OF    THE    CONGRESSES 

OF  NAVIGATION. 

By  act  approved  June  28,  lOOJ,  Congress  appropriated  the  sum 
of  9^iSX)()  per  year  for  the  r^iip|)ort  and  maintenance  or  the  Permanent 
International  Conuni>sion  of  the  Congresses  of  Navigation  and  for 
the  payment  of  the  actual  expenses  of  the  properly  acei'edited  national 
delegates  of  the  United  States  to  the  meeting  of  the  congresses  and 
of  the  Commission. 

At  tlie  lK*<rinning  of  the  fiscal  year  the  United  States  was  repre- 
sented on  the  Permanent  International  Commission  of  the  Congresses 
of  Navigation  by  Brig.  Gen.  C.  W.  Raymond,  U.  S.  Army,  retired; 
Mr.  E.  L:  CorthelK  civil  engineer;  Maj.  H.  F.  Hodges,  Corps  of 
EngincHjrs:  Mtij.  J.  C.  Sanfoid,  Corps  of  Engineers,  and  Mr.  John 
Hogart,  civil  engineer.  On  the  permanent  executive  committee  of 
that  Commission  it  was  represented  bv  General  Raymond  as  the  prin- 
cipal representative  and  Mr.  E.  L.  Corthell  as  tlie  substitute.  The 
representation  on  the  Commission  and  on  the  executive  committee 
has  remained  unchanged  during  the  year.  Major  Sanford  attended 
a  meeting  of  the  Commission  lield  at  Brussels,  Belgium,  Mav  6,  1907, 
at  which  time  various  questions  were  considered  and  decided  per- 
taining to  tlie  proposed  Eleventh  International  Congress  of  Naviga- 
tion, {r»  1)0  held  at  St.  Petersburg.  Russia,  in  1908.  numerous  meet- 
ings of  the  American  Section  of  the  Permanent  International  Com- 
nn»ioii  have  l>een  held  during  th(»  year.  The  section  has  selected 
writers  for  those  (juotion^  to  b(»  considei*ed  at  the  St.  Petersburg 
congn»»  on  which  Ann'riciui  exj>erienct*  was  thought  to  have  an 
important  bearing,  and  has  examined  and  forwarded  manuscripts  re- 
ceived <luring  the  year  of  papers  for  this  congiess,  as  well  as  of  other 
najK^r-^  for  j)ublication  by  the  Conunission.  This  office  has  also  col- 
lect(Hl  and  torwarded  to  the  general  office  at  Brussels  the  dues  of  the 
American  nienilK»rs. 

The  exi)enditures  during  the  year  from  the  appropriation  made  by 
(,V)ngn»-s  have  lK»en  for  the  ex|HMis(»s  of  the  American  Section  in 
attending  its  mwtings  and  of  the  delegate  to  the  meeting  of  the  Per- 
manent International  Conunission,  the  maintenance  of  the  executive 
offire  of  the  American  Section,  and  for  the  support  and  maintenance 
of  the  Commission,  to  which  the  United  States  contributes  $1,000  per 
aninuM. 

i:STA  HL  I  SII  M  KNT    OF    UAKHOU    LINKS. 

Under  authority  given  to  the  Secretary  of  War  in  section  11  of  the 
river  and  harbor  act  approved  March  -1  1809,  harbor  lines  have  been 
esta!>li>hed  during  the  past  fiscal  year  at  the  following  localities, 
under  dates  as  indicated: 

Bridgeport  Harbor.  Connecticut,  XovemlK»r  19,  190G:  Yellow  Mill 
channel.  Bridgeport  Harbor,  Connecticut,  June  5,  1907:  East  River 


.  Bay 

at  Red  Hook.  Brooklyn,  X.  Y.,  April  4,  1907:  Gravesend  Bay,  New 
York,  Januarv  -29,  1907:  Hudson  River,  west  side,  near  Vaii  Wir~ 
Point,  below  Albany,  X.  Y.,  September  10,  1906;  Hu< 
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Starbuck  and  Big  Stony  islands,  Troy,  N.  Y.,  November  12,  1906; 
Hudson  Kivor  at  Hastmgs-on-the-Hudson,  N.  Y.,  April  5,  1907; 
Passaic  River,  west  bank,  near  Harrison,  N.  J.,  March  30,  1907; 
Paradise  Creek  at  Norfolk,  Va.,  June  21,  1C07;  Hampton,  Jones,  and 
Herbert  creeks,  Virginia,  August  6,  190(5;  Edenton  Bav  at  Edenton, 
N.  C,  OctoW  27,  1900;  Georgetown  Harbor,  S.  C,  June  18,  1907; 
St.  Johns  River  at  Hogans  Creek,  Jacksonville,  Fla.,  January  17^ 
1907;  Hillslx)ro  River  at  Tampa,  Fla.,  June  17,  1901;  Mississippi 
River  at  Muscatine,  Iowa,  Februarv  1,  1907;  Mississippi  River  at 
Moline,  111.,  July  12,  1900;  Monongaiiela  River,  north  sine,  just  above 
Lock  No.  1,  March  30,  1907;  Monongahela  River,  between  Elizabeth 
and  Lock  No.  4,  Pennsylvania,  July  21,  1906;  Monongahela  River, 
between  Lock  No.  4  and  Brownsville,  Pa.,  July  13,  1906 ;  Ohio  River, 
right  bank,  just  below  mouth  of  Allegheny  River,  Pittsburg  Harbor, 
Pennsylvania,  October  1,  1906;  Ohio  River  at  Brunot  Island,  just 
below  Pittsburg,  Pa.,  February  23,  1907;  East  Twin  River  at  Two 
Rivers  Harlx)r,  Wisconsin,  May  11,  1907;  Manitowoc  River  at  Mani- 
towoc, Wis.,  July  13,  190();  Fox  River  at  the  city  of  Green  Bay,  Wis., 
Septeml)er  26,  1906;  Illinois  River  and  Peoria  Lake  at  Peoria,  111., 
June  13,  1907;  Ashtabula  Harbor,  Ohio,  June  21,  1907;  harbor  at 
Seattle,  Wash.,  February  28,  1907;  Eagle  Harbor,  Washington, 
August  17,  190();  Bollingham  Harbor,  Washington,  at  I  and  J  streets 
waterway,  July  2,  1906. 

RULES    AND    RECU'LATIONS    GOVEKMNi;    THE   OPENING    OF    DRAW- 

BRI1*)GES. 

Section  5  of  the  river  and  harbor  act  of  August  18,  1894,  provides 
that  it  shall  ho  the  duty  of  all  persons  owning,  operating,  and  tend- 
ing the  drawbridges  then  built  or  which  might  thereafter  be  built 
across  the  navigable  rivers  and  other  waters  of  the  United  States,  to 
open  or  cause  to  be  op(»nod  the  draws  of  such  bridges,  under  such  rules 
and  regulations  as  in  the  opinion  of  the  Secretary  of  War  the  public 
interests  require,  for  the  passage  of  vessels  ana  other  water  craft. 
Such  rules  and  regulations  have  been  established  during  the  past 
vear  bv  the  Secretarv  of  AVar  for  certain  drawbridijes  over  the  fol- 
lowing-naniod  waterways: 

Bridgeport  Harbor,  Connecticut;  Newark  Bay  and  navigable  trib- 
utaries, ^ew  Jers(»y  (amendment) ;  South  River,  in  Anne  Arundel 
County,  Md.;  Kent  Island  Narrows,  Maryland;  Aquia,  Chopawam- 
sic,  Quantico,  Powells,  and  Neabsco  creeks,  Virginia;  Tanners 
Creek,  Virginia ;  certain  streams  in  Louisiana  crossed  by  Morgans 
Louisiana  and  Texas  Railroad  and  Steamship  Company;  Arkansas 
and  AVhite  rivers  and  their  tributaries,  inclumng  Black,  Cache,  Lit- 
tle, liittle  Red,  and  St.  P>ancis  rivers;  South  Fork,  Chicago  River  at 
I^aun^l  and  Ashland  streets,  also  Riverdale  Bridge  on  Calumet  River, 
Chicago,  111.:  Grand  River,  Michigan. 

RULES    AND    REGI'LATIONS    GOVERNING    THE    NAVIGATION    OF 

CANALS.  ETC. 

Section  4  of  the  river  and  harbor  act  of  August  18,  1894,  as 
amended  by  section  11  of  the  river  and  harbor  act  of  June  13,  1902, 
delegates  to  the  Secretary  of  War  the  duty  of  prescribing  such  rules 
and  x^gulalions  for  the  use,  administration,  and  navigation  of  any  or 
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all  canals  and  similar  works  of  navigation  that  now  are  or  that  here- 
after may  be  owned,  operated,  or  maintained  by  the  United  States  as 
in  his  judgment  the  public  necessity  may  require;  and  he  is  also 
authorized  to  prescribe  regulations  to  govern  the  speed  and  move- 
ment of  vessels  and  other  water  craft  in  anj'^  public  navigable  chan- 
nel which  has  been  improved  under  authority  of  Congress,  whenever 
in  his  judgment  such  regulations  are  necessary  to  protect  such 
improved  channels  from  injury  or  to  prevent  interference  with  the 
operations  of  the  United  States  in  improving  navigable  waters  or 
injury  to  any  plant  that  may  be  employed  in  such  operations.  Such 
rules  and  regulations  have  l^en  established  during  tlie  past  year  for 
the  following-named  localities: 

Portage  Lake  ship  canals,  Michigan ;  St.  Clair  Flats  Canal,  Michi- 
gan; St.  Clair -River  in  the  vicinity  of  Stag  Island,  Michigan;  De- 
troit River,  Michigan ;  St.  Croix  RiVer  alx)ve  Lake  St.  Croix,  Minne- 
sota ;  St.  Marys  River,  Michigan :  Kanawha  River,  West  Virginia. 

STUUCTURES    IN   THE    NAVIGABLE   WATERS    OF    FORTO   RICO. 

Act  of  Congress  approved  June  11,  1906,  empowered  the  Secretary 
of  War,  under  certain  restrictions,  to  authorize  the  construction, 
extension,  and  maintenance  of  wharves,  piers,  and  other  structures 
on  lands  underlying  harbor  areas  and  navigable  streams  and  bodies 
of  water  in  or  surrounding  Porto  Rico  and  the  islands  adjacent 
thereto. 

Through  a  conference  between  the  district  officer  and  the  ffovemor 
of  Porto  Rico  a  definite  policy  has  l)een  established  and  is  followed 
in  connection  with  applications  for  privileges  under  this  law,  several 
applications  having  been  acted  on  during  the  year. 

BRII)GIN<J      NAVIGABLE      WATERS      OF     THE      UNITED 

STATES. 

Plans  and  maps  of  locations  of  the  following  bridges  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Congress  have  been 
examined  w  ith  a  view  to  protection  of  the  interests  of  navigation  and 
have  been  ai)proved  by  the  Secretary  of  War,  as  provided  by  the  acts, 
and  the  local  engineer  officers  have  l)een  furnished  copies  of  the  in- 
struments of  ai)proval  and  drawings  showing  plans  and  locations 
and  (charged  with  the  suj^ervision  or  the  construction  of  the  bridges, 
so  far  as  necessarv,  to  see  tha'^  thev  are  built  in  accordance  with  the 
approved   plans : 

nridfje  of  the  Pivrrr  and  Fort  Pierre  lirhlrfc  liaUwaij  Company 
oner  MiHfiotiri  Rtrrr  nf  Picrr(\  S,  Dak, — Authority  for  the  construc- 
tion of  a  bridge  at  this  point  was  granted  by  act  of  Congress  approved 
Mav  17,  1880.  Plans  and  map  of  location  were  approved  Julv  14, 
lOOY. 

Bridtfr  nf  flw  Hark  U'lrrr  liridfj*-  ('oniptnuj  orer  ircsf.  or  smaller 
fhannrf  nf  Ohio  Rtrer  {Uiuh  Rirvr)  hrfwvcn  Wheeling  Island^  West 
Virginia^  and  Ohio  shore, — ]*lans  and  map  of  location  of  a  bridge  at 
this  place  under  anthorily  of  act  of  Congress  approved  June  25,  1906, 
were  approve<l  Julv  14,  1000. 

Bridqe  of  the  ^  orthampton  and  Ua\ifa,t  Bridge  Company  over 
Roanoke  River  near  Weldon^  N.  C. — Plans  and  map  of  location  of  a 
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bridge  proposed  to  be  built  at  this  place  under  authority  of  an  act 
of  Congress  approved  May  16, 1906,  were  approved  July  30, 1906. 

Bridge  of  Sunflower  County.  Miss.^  over  Sunflower  aiver  at  Lehr- 
ton  J  MtS8. — Plans  and  map  or  location  of  a  bridge  to  be  built  at  this 
place  under  authority  of  act  of  Congress  approved  June  28,  1906, 
were  approved  August  15,  1906. 

Briage  of  the  Chicago^  Milwaukee  and  St.  Paul  Railway  Company 
over  the  Missouri  River  between  Walworth  and  Dewey  counties.  S. 
Dak. — Plans  and  map  of  location  of  a  bridge  to  be  built  at  this  place 
under  authority  of  act  of  Congress,  approved  April  2,  1906,  wei5B 
approved  August  23,  190G. 

Bridge  of  nashington  County^  Miss.^  over  Yazoo  River  at  Bel- 
zoni. — ^Plans  and  map  of  location  of  a  bridge  to  be  built  at  this  place 
under  authority  of  act  of  Congress  approved  April  13,  1906,  were 
approved  August  23,  1906. 

Bridge  of  Jefferson  County.,  Ark.j  over  Arkansas  River  at  Pine 
Bluff. — Plans  and  map  of  location  of  a  bridge  to  be  built  at  this 
place  under  authority  of  act  of  Congress  approved  March  5,  1906, 
were  approved  August  31,  1906. 

Bridge  of  the  Delta  Southerm  Railway  over  Big  Sunflower  River 
in  Sharkey  County.,  Miss. — Plans  and  location  of  a  bridge  at  this 
place,  to  be  built  under  authority  of  act  of  Congress  approved  Janu- 
ary 28,  1905,  were  approved  February  12,  1906.  Modined  plans  were 
approved  October  25,  1006. 

Bridge  of  the  Chicago^  Milwaukee  and  St.  Paul  Railway  Company 
over  Columbia  River  between  Douqlas  and  Kittitas  counties.  Wash. — 
Plans  and  map  of  location  for  a  bridge  proposed  to  be  built  at  this 
place,  under  authority  of  act  of  Congress  approved  April  9,  1906, 
were  approved  October  27,  190G. 

Bridge  of  the  Portland  and  Seattle  Railway  Company  over  Colum- 
bia River  and  Oregon  Slough  {of  Columbia  River)  at  Vancouver^ 
Wa.sh. — Plans  and  map  of  location  of  a  bridge  at  this  place  under 
authority  of  act  of  Congress  approved  December  21,  1905,  were  ap- 
proved Februarv  12,  1906,  and  were  slightly  modified  November  19, 
1900. 

Bridge  of  the  South  and  Western  Railroad  Company  over  Clinch 
River  near  St.  Paul^  Va. — Authority  for  the  construction  of  a  bridge 
at  this  place  was  granted  by  act  of  Congress  approved  May  12,  1906. 
Plans  and  map  of  location  were  approved  December  4,  1906. 

Bridge  of  the  South  and  W^estern  Railroad  Company  across  the 
South  Fork  of  Ilolston  River  near  Kingsport.,  Tenn. — Authority  for 
the  construction  of  a  bridge  at  this  place  was  granted  by  act  of  Con- 
gress approved  May  12,  1906.  Plans  and  map  of  location  were  ap- 
proved December  4,  1906. 

Bridge  of  South  and  Western  Railroad  Company  over  the  North 
Fork  of  IloUton  River  near  Kingsport.,  Tenn. — Authority  for  the 
construction  of  a  bridge  at  this  place  was  granted  by  act  of  Congress 
approved  Mav  12,  1906.  Plans  and  map  of  location  were  approved 
December  4,  1906. 

Bridges  of  the  Chicago^  Milwaukee  and  St.  Paul  Railway  Company 
over  Yellowstone  River  near  Tusler^  Terry.,  and  Miles  City.,  Mont. — 
Plans  and  maps  of  location  for  bridges  proposed  to  be  built  at  these 
points  under  authority  of  act  of  Congress  approved  April  2,  1906, 
were  approved  December  4,  1906. 
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Bridge  of  the  South  and  ^Yestem  Railroad  Company  over  Clinch 
River  near  milepost  56.3  in  Scott  County,  Va. — Authority  for  the 
construction  of  a  bridge  at  this  place  was  granted  by  act  of  Congress 
approved  May  12,  1906.  Plans  and  map  of  location  were  approved 
December  5,  1906. 

Bridge  of  the  South  and  Western  Railroad  Company  ooer  Clinch 
River  near  Stames  Bend,  Scott  County,  Va. — Authority  for  the  con- 
struction of  a  bridge  at  this  place  was  gi'anted  by  act  of  Congress 
approved  May  13,  1906.  Plans  and  map  of  location  were  approved 
December  5,  190C. 

Bridge  of  the  Kensington  and  Eastern  Railroad  Company  over 
Calumet  River,  near  the  forks,  in  Cook  County,  III. — Autnonty  for 
construction  of  this  bridge  was  granted  by  act  of  Congress  approved 
February  7,  1905,  as  amended  by  act  approved  March  5,  1906.  Plans 
and  map  of  location  were  approved  December  18,  1906. 

Bridge  of  the  Evansi'ille,  Mount  Carmel  and  Northern  Ratlvyay 
over  II  abanh  Btver  near  Mount  Carmel,  //?.— Plans  and  map  of  loca- 
tion of  a  bridge  proposed  to  be  built  at  this  place,  under  authority  of 
act  of  Congress  approved  June  30,  1906,  were  approved  December  22, 
190fi._ 

Bridge  of  the  Rainy  River  Bridge  Company  over  Rainy  River  at 
Pithcm  Point,  in  Itaska  County,  Minn. — Plans  and  map  of  location 
of  a  bridge  at  this  place,  under  authority  of  an  act  of  Congress  ap- 
proved April  (!,  190(),  were  approved  January  8,  1907. 

Bridge  of  the  Parkershurg  and  Ohio  Bridge  Company  over  Ohio 
River  at  Parktrsbvrg,  W.  Va. — Authority  for  the  construction  of  this 
bridge  was  gninted  by  act  of  Congress  approi'ed  December  17,  1872, 
as  amended  by  act  approved  Feoniarv  14,  1883.  Plans  for  this 
bridge  were  coTisidei-eti  by  a  Board  of  Engineers  as  required  by  law 
and  were  approved  January  9,  1907. 

Bridge  of  the  Alabama,  Tennessee  and  Northern  Railroad  Com- 
pany over  T&mbigbce  River  at  Stones  Femj.  Tenn. — The  construc- 
tion of  this  bridge  is  authorized  by  act  of  Congress  approved  January 
14, 1907.     Plans  and  map  of  location  were  approved  January  25, 1907. 

Bridge  of  the  Kansas  City,  St.  Joseph  and  fCxcelsior  Springs  Rail- 
'tray  Company  over  Missouri  River  at  Grand  avenue,  Kansas  City, 
Mo. — Plans  and  map  of  location  for  the  construction  of  a  bridge 
at  this  liK-ality,  under  authority  of  act  of  Congi-ess  approved  May  16, 
190(1.  wci'o  approved  Febmary  11,  1907. 

Bridge  of  the  Chicago,  Lafce  Shore  and  South  Bend  Railway  Cotn- 
jHiny  ovvr  ('alnmet  River  near  East  Chieayo  and  Gary,  Ind. — ^The 
ponwtniction  of  this  bridge  was  authorized  by  act  of  Congress 
approved  February  5,  1907.  Plans  and  niai)  of  location  were 
approved  February  16,  1907. 

Bridge  of  the  Mobile  Railway  and  Doek  Company  over  a  portion  of 
Molide  Buy,  from  Cedar  Point  to  Dauphin  /stand,  Ala. — Plans  and 
man  of  hication  of  a  bridge  proi>osed  lo  be  biiitt  at  this  place,  under 
authority  of  act  of  Congress  approved  February  5,  1906,  were  ap- 
pn)ved  February  23, 1907. 

Bridge  of  Lake  County,  Ind.,  over  Calumet  River  at  Columbia 
avenue  in  the  city  of  Hammond,  Ind. — Authority  for  the  construc- 
tion of  a  l>ridgc  at  this  place  was  authorized  by  act  of  Coi 
approved  February   '>,  1907.     Plans  and  map  of  location 
proved  March  12, 1907. 
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Bridge  of  the  Kanawha  Bridge  and  Terminal  Company  over  Kana- 
wha River  at  Charleston^  W.  va. — Plans  and  map  of  location  of  a 
bridge  to  be  constructed  under  authority  of  act  of  Congress  approved 
March  3, 1887,  were  approved  April  5, 1907. 

Bridge  of  the  Bellaire^  Benwood  and  Wheeling  Bridge  Company 
over  Ohio  River  at  Bellaire^  OhiOj  and  Benwood^  W,  Va. — Plans  for 
a  bridge  at  this  place  were  approved  June  14,  1901.  The  plans  were 
reapproved  November  29,  1905,  and  plans  in  lieu  thereof  were  ap- 
proved April  20,  1906,  and  reapprovea  April  24,  1907. 

Bridge  of  the  Albany  Railroad  Bridge  Company  over  Mississippi 
River  at  Clinton^  lowa^  by  the  Chicago  and  North-Western  Railway 
Company. — The  reconstruction  of  the  bridge  at  this  place  was  author- 
ized by  act  of  Congress  approved  February  6,  1907.  Plans  for  its 
reconstruction  were  approved  May  4,  1907. 

Bridges  of  Davidson  County^  Tenn.^  over  Cumberland  River  at 
Sparkman  and  Jefferson  streets^  Nashville^  Tenn. — Plans  for  the  con- 
struction of  these  two  bridges,  under  authority  of  act  of  Congress 
approved  April  24,  1906,  as  amended  by  act  of  February  25,  1907, 
were  approved  May  8,  1907. 

Bridge  of  the  Minneapolis^  St.  Paul  a7id  Sault  Ste.  Marie  Railway 
Company  over  the  Mississippi  River  near  Royalton^  Minn. — Author- 
ity for  the  construction  of  a  bridge  at  this  place  was  granted  by  act 
of  Congress  approved  February  1,  1907.  Plans  and  map  of  location 
were  approvea  May  8, 1907. 

Bridge  of  the  Kentucky  and  West  Virginia  Bridge  Company  over 
Tug  Fork  of  Big  Sandy  riiver  at  Williamson^  W.  Va. — Autnority  for 
the  construction  of  a  bridge  at  this  place  was  granted  by  act  of  Con- 
gress approved  February  27,  1907.  Plans  and  map  of  location  were 
approved  May  21,  1907. 

Bridge  of  Allegheny  County^  Pa.^  over  Allegheny  River  at  Oak- 
mont  and  Ilulton  Ferry. — Autnority  for  the  construction  of  a  bridge 
at  this  place  was  granted  by  act  or  Congress  approved  January  12, 
1907.     Plans  and  map  of  location  were  approvea  June  11,  1907. 

Bridge  of  the  Monongahela  Connecting  Railroad  Company  across 
Monongahela  River  at  Pittsburg^  Pa. — Authority  for  the  construction 
of  a  bridge  at  this  place  was  granted  by  act  of  Congress  approved 
June  28,  1906.  Plans  and  map  of  location  were  approved  June  11, 
1907. 

BHdge  of  the  Norfolk  and  Western  Railroad  Company  over  Poto- 
mac River  at  Shepherdstown^  W.  Va. — Plans  and  map  of  location 
for  a  bridge  to  be  built  at  this  place  under  authority  or  act  of  Con- 
gress approved  February  5,  1907,  were  approved  June  26,  1907. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act 
approved  March  3,  1899,  bridges  may  be  built  over  navigable  waters 
entirely  within  the  limits  of  any  State,  under  authority  of  legislative 
enactment  of  such  State,  when  the  plans  and  locations  of  the  struc- 
tures are  approved  by  the  Secretary  of  War.  Plans  and  maps  of 
locations  ox  the  following  bridges  proposed  to  be  erected  under  these 
provisions  have  been  examined  witn  a  view  to  protection  of  the  inter- 
ests of  navigation  and  have  been  approved  by  the  Secretary  of  War, 
and  the  local  engineer  officers  have  been  furnished  copies  of  the  draw- 
ingB  and  instruments  of  approval  and  charged  with  the  supervision  of 
'ion  of  the  bridges,  so  far  as  necessary,  to  see  that  they  are 
with  the  approved  plans : 
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Bridge  of  the  Virginia  and  Carolina  Coast  Railroad  Company  over 
Mackeys  Creek  at  Mackeys  Ferry,  N.  C. — Plans  and  map  of  location 
were  approved  July  11,  1906. 

Bridge  of  the  Bay  Counties  Railway  Company  over  Tolay  Creek^ 
in  Sonama  County,  Cal, — Plans  and  map  of  location  were  approvea 
July  14, 1906. 

Bridge  of  the  Bay  Counties  Railway  Company  over  San  Rafael 
Creeks  in  Marin  County,  Cal. — Plans  for  the  construction  of  a  bridge 
at  this  locality  were  approved  July  14,  1906. 

Bridge  of  the  Bay  Counties  Railway  Company  over  GaUinas  Creekj 
in  Marin  County,  Cal, — Plans  and  map  or  location  were  approvea 
July  14,  1906. 

Bridge  of  the  Bay  Counties  Railway  Com^pany  over  Sonoma  Creeky 
in  Sonoma  County,  CaL — Plans  and  map  of  location  were  approvea 
July  16,  1906. 

Bridge  of  the  Bay  Counties  Railway  Company  over  Novato  Creek. 
in  Marin  County,  Cal, — Plans  and  map  or  location  were  approvea 
Julv  16,  1006. 

Bridge  of  Lafayette  and  Suwanee  counties,  Fl<i.,  over  the  Suwanee 
Rirer  (ft  Bronford,  Fla, — Plans  and  map  of  location  of  a  bridge  to 
l)e  built  at  this  j)lace  were  approved  July  16,  1906. 

Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
orer  Puyallup  Rirer  near  Tacoma,  Wash. — Plans  and  map  of  loca- 
tion were  approved  July  16,  1906. 

Bridge  of  the  Minneapolis  and  Rainy  Rirer  Railway  Company 
orer  Big  Fork  Rirer.  in  Itaska  County,  Minn. — Plans  and  map  of 
location  were  approved  July  19,  1906. 

Bridge  of  the  Virkshurg,  Sh  re  report  and  Pacific  Railway  Cam' 
pang  orer  the  Ouachita  Rirer  at  Monroe,  La. — Plans  for  the  recon- 
struction of  this  bridge  were  apj)roved  July  19,  1906. 

Bridgefi  of  the  Chicago  Junction  Railway  Company  over  South 
Fork  of  South  Branch  of  Chicago  Rirer  at  Iron  street  and  Center 
arenue  and  temporary  h ridge  at  ^Vest  Thirty-ninth  street,  Chicago^ 
III. — Plans  and  uiaps  of  location  of  thes(»  bridges  were  approved  by 
the  Secretary  of  War  Julv  20,  190(). 

Bridge  of  the  Klizaheth  Rirer  Railroad  Company  orer  New  Mill 
Creeks  in  \  or  folk  County^  Va, — Plans  and  map  of  focation  were  ap- 
proved July  L>(),  1906. 

Bridge  of  Ihid>^on  County^  .V.  -/.,  orer  IlackenHack  Rirer  at  Jersey 
City, — Plans  for  reconstruction  of  this  bridge  were  approved  Julv  20, 
190'r». 

Bridge  of  the  Washington  and  Vandemere  Railroad  Company  over 
South  Creek,  near  Aurora,  X.  C. — Plans  and  map  of  location  were 
approved  July  'J6,  1906. 

Bridge  of  Ii.sscr  and  Hudson  eounti^s,  N.  J.,  over  Passaic  River  at 
Pansaie  and  East  Passaie. — Plans  for  reconstruction  of  this  bridge 
and  for  a  temporary  foot  bridge  were  approved  July  26,  1906. 

Bridge  of  Bra,vton  County,  W.  Va.,  orer  Elk  Rirer  at  Fram^totDn. 
^y.  Va. — Plans  for  the  construction  of  this  bridge  were  approvea 
July  31,  1906. 

Bridge  of  the  Beaumont,  Sour  Lake  and  Western  Railway  Con^ 
pang  orer  Trinity  Rirer,  Texas. — Plans  and  map  of  location  were 
approved  August  7,  1906. 
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Bridge  of  the  Batvie  Lumber  Company  (Limited)  over  Bayou 
Cdbano%so  {Grand  Bayou)  ^  La. — ^Plans  and  map  of  location  were 
approved  August  7,  1906. 

Bridge  of  the  Oregon  Electric  Railway  Company  over  Willamette 
River  near  WilsonvUle^  Oreg. — Plans  and  map  of  location  were 
approved  August  8,  1906. 

Bridge  of  the  Mobile  and  Ohio  Railroad  Company  over  Okaw 
(Kaskaskia)  River  near  Baldwin^  III. — Plans  for  rebuilding  the  exist- 
ing bridge  at  this  place  were  approved  May  17,  1906,  and  new  plans 
in  lieu  of  those  approved  May  17,  1906,  were  approved  August  8, 
1906. 

Bridge  of  the  Sauthem  Railway  Company  over  Holston  River  at 
Brabsons  Ferry^  Tenn. — Plans  and  map  of  location  were  approved 
August  10,  1906. 

Bridge  of  U7iion  Parish  over  Bayou  D^Arbonne  at  Cox  Ferry ^  La. — 
Plans  and  map  of  location  were  approved  August  10, 1906. 

Bridge  of  the  Colorado  Southern^  New  Orleans  and  Pacific  Rail- 
road Company  over  the  Atchafalaya  River  near  MelviUe^  La. — Plans 
and  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place 
were  approved  August  15,  1906. 

Bridge  of  the  Morgans  Louisiana  and  Texas  Railroad  and  Steam- 
shiv  Company  over  Lake  Bijeau,  in  Sf,  Martin  Parish^  La. — Plans 
ana  map  of  location  of  a  bridge  proposed  to  be  built  at  this  place  were 
approved  August  16,  1906. 

Bridge  of  the  Morgans  Louisiana  and  Texas  Railroad  and  Steam- 
ship Company  over  Bai/ou  des  Ourse^  in  St.  Martin  Parish^  La. — 
Plans  anci  map  of  location  of  a  bridge  proposed  to  be  built  at  this 
locality  were  approved  August  17, 1906. 

Bridge  of  the  Central  New  England  Railway  Company  over  the 
Hudson  River  at  Paughkeepsie^  iV.  Y. — Plans  for  the  reconstruction 
of  this  bridge  were  approved  by  the  Secretary  of  War  August  17, 
1906. 

Bridge  of  the  Moi*gans  Louisiana  and  Texas  Railroad  and  Steam- 
ship Company  over  Bayou  Choctaw^  in  West  Baton  Rouge  Parish^ 
La, — Plans  and  map  of  location  were  approved  August  17,  1906. 

Bridge  of  the  city  of  Everett^  Wash.^  over  Snohomish  River ^  at 
Everett, — Plans  for  reconstruction  of  this  bridge  were  approved  Au- 
gust 21,  1906. 

Bridge  of  the  Los  Angeles  Dock  and  Terminal  Company  over  Cer- 
Pitos  Slough  at  Long  Beach^  Cal. — Plans  and  map  ot  location  for  a 
bridge  at  this  place  were  approved  August  22,  1906. 

Bridges  of  George  I.  Hammond  et  al.  across  the  North  and  South 
forks  of  Kentucky  River  at  Beattyville^  Ky. — Plans  and  map  of  loca- 
tions were  approved  August  29,  1906. 

Bridge  of  the  city  of  Peoria,,  III.^  over  Illinois  River  at  Peoria 
{lower  free  wagon  bridge). — Plans  for  this  bridge  were  approved 
August  30,  1906. 

Bridge  of  the  Norfolk  and  Southern  Railroad  Company  over 
Pungo  River  at  Bellhaven^  N.  C. — Plans  and  map  of  location  of  a 
bridge  proposed  to  be  built  at  this  place  were  approved  August  31, 
1906. 

Bridge  of  the  Southern  Pacific  Company  over  Newark  Slough  near 
Potrero  Pointy  San  Francisco  Bay^  California. — Plans  and  map  of 
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location  of  a  bridge  to  be  built  at  this  place  were  approved  September 
6,  1906. 

Bridge  of  the  Long  Island  Railroad  Company  over  Fosters  Meadow 
Canal,  New  York, — ^Flans  for  this  bridge  were  approved  September  8, 
1906. 

Bindge  of  Venango  County,  Pa,,  oi?er  Allegheny  River  at  Kenner- 
dell. — Plans  for  the  construction  of  this  bridge  were  approved  Janu- 
ary 18, 1903.  Plans  in  lieu  thereof  were  approved  June  18, 1906,  and 
September  13,  190(>. 

bridge  of  Jones  County,  N,  C,^  oner  Trent  River,  at  PoUoksviUe^ 
N,  C, — Plans  for  the  reconstruction  of  this  bridge  w^ere  approved 
September  13,  190(). 

Bridge  of  the  Delta  Southeim  Railway  Company  across  Bear 
Creek,  bet  wee  tt  Sunfower  and  Washington  counties,  Miss, — Plans  for 
the  construction  of  this  bridge  were  approved  September  27,  1906. 

Bridge  of  the  Smttle  Electric  Company  orer  Kast  and  West  water- 
vHiys  of  Elliott  Bay  at  Seattle  and  West  Seattle,  Wash. — Plans  and 
map  or  location  were  approved  September  27,  1906. 

Bridge  of  Ci\iren  County,  N,  C,  orer  Nevse  River  at  or  near  Maple 
Cypress^  N,  C, — Plans  and  map  of  location  were  approved  Octooer 
2,'  1 906. 

Brid<je  of  Manatee  County,  Fla,,  over  Braden  Creek, — ^Plans  and 
maj)  o^  location  of  a  bridge  proposed  to  be  built  at  this  place  were 
approved  October  11,  1906. 

Bridge  of  the  Chicago  and  North-Westeim  Railway  Company  over 
the  North  Branch  of  Chicago  River,  near  Kimie  street,  Chicago^ 
III, — Plans  for  the  reconstruction  of  this  bridge  were  approved 
October  11,  1906. 

Bridge  of  the  Chicago,  Milwaukee  and  St,  Paul  Railway  Company 
over  the  Xorth  Branch  of  Chicago  River,  near  Kinzie  street,  Chtcago^ 
III, — Plans  for  the  construction  of  a  bridge  at  this  place  were  ap- 
proved October  11,  1906. 

Bridge  of  the  city  of  Chicago  across  the  NortJi  Branch  of  Chicago 
Rivcr^  near  Kinzie  street^  Chicago,  III, — Plans  for  reconstruction  of 
this  bridge  w(*re  ap])roved  October  12,  1906. 

Bridge  of  Lafayette  and  Suwanee  counties,  Fla,,,  over  the  Suwanee 
River  (ft  Lur(tyvi)h\  Fla, — Plans  and  map  of  location  of  a  bridge  to 
be  built  at  this  locality  were  approved  OctolxT  12,  1906. 

Two  bridges  of  the  Brooklyn  Ra/rid  Transit  (tympany  over  Coney 
Island  Creek,  (ft  Coney  Inland,  X,  Y, — Plans  for  reconstructing  theae 
two  bridges  were  approved  Octolx^r  13,  1906. 

Bridge  of  the  Munfftrdville  Bridge  Company  over  Green  River  at 
MunfordvilU\  Ky, — Plans  and  maj)  of  location  of  a  bridge  to  be  built 
at  this  locality  were  approved  OctolxT  *J5,  1906. 

Bridge  of  the  city  of  Aberdeen  over  Elliott  Slough,  at  Aberdeen^ 
Wash, — Plans  and  map  of  location  for  this  bridge  were  approved 
OctolH'r  t>6,  1906. 

Bridge  of  the  Tampa  Terminal  Company  over  Hilhhoro  Bay  at 
Ta)npa,  Fla, — Plans  and  map  of  location  were  approved  October  26, 
1906. 

Bridge  of  Laporte  County,  over  Trail  Creek,  at  Franklin  street^ 
Michigan  City,  Ind, — Plans  for  the  reconstruction  of  this  bridge  were 
approved  Octol)er  27,  1906. 
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Bridge  of  the  New  York^  New  Haven  and  Hartford  Railroad  Com-- 
pany  over  Niantic  River^  at  East  Lyme^  Conn, — Plans  for  the  con- 
struction of  a  bridge  at  this  place  were  approved  October  30, 1906. 

Bridge  of  the  city  of  Appleton^  Wis.^  across  United  States  {Foq6 
River)  canal  at  John  street, — Plans  for  reconstruction  of  this  bridge 
were  approved  Novemljer  3,  1906. 

Bridge  of  Greene  County^  Miss.^  over  Chickasahay  River  at  Averas 
Crossing^  Miss, — Plans  and  map  of  location  of  a  bridge  to  be  built 
at  this  place  were  approved  November  3,  1906. 

Bridge  of  the  Virginia  and  Carolina  Coast  Railroad  Company  over 
Bay  River  near  Bayhoro^  N.  C, — ^Plans  and  map  of  location  were 
approved  November  3,  1906. 

Bridge  of  the  Atlantic  City  and  Ocean  City  Railroad  Company 
over  Great  Egg  Bay^  between  Somers  Point  and  Ocean  City^  N,  J, — 
Plans  and  map  of  location  were  approved  November  3,  1906. 

Bridge  of  the  New  York^  New  Haven  and  Hartford  Railroad  Com- 
pony  over  West  River  at  New  Haven^  Conn. — Plans  for  the  recon- 
struction of  this  bridge  were  approved  November  5, 1906. 

BHdge  of  the  San  Pedro^  Los  Angeles  and  Salt  Lake  Railroad 
Company  over  Cerritos  Slough  at  Long  Beach^  Cal, — Plans  for  the 
reconstruction  of  this  bridge  were  approved  November  7,  1906. 

Bridge  of  the  New  York^  New  Haven  and  Hartford  Railroad' Com- 
pany over  Duck  River  at  Lyme^  Conn, — Plans  for  the  reconstruction 
of  this  bridge  were  approved  November  8, 1906. 

Bridge  of  the  Southern  Pacific  Conipany  across  southern  part  of 
San  Francisco  Bay^  at  Dumbarton  or  Potrero  Pointy  Cal. — Plans  for 
the  construction  of  this  bridge  were  approved  November  14,  1906. 

By^idge  of  the  city  of  New  London^  Conn,^  over  Winthrop  Cove  at 
Crystal  avenue. — Plans  for  rebuilding  existing  bridge  were  approved 
November  14,  1906. 

Bridge  of  the  counties  of  Nansemond  and  Southampton  over  Black- 
water  River  at  South  Quay,  Va. — Plans  and  map  of  location  were 
approved  November  14,  1906. 

Bridge  of  the  John  L.  Roper  Lumber  Company  over  Trent  River 
at  Poltoksville,  N,  C, — Plans  and  map  of  location  of  a  bridge  pro- 
posed to  be  constructed  at  this  place  were  approved  by  the  Secretary 
of  War  November  20,  1906. 

Bridge  of  the  city  of  Chicago,  III.,  over  the  North  Branch  Canal  of 
Chicago  River  at  North  Hoisted  street. — Plans  and  map  of  location 
were  approved  June  23, 1905.  Modified  plans  were  approved  Novem- 
ber 20,  1906. 

Bridge  of  the  Atlantic  Shore  Line  Railway  Company  over  Cape 
Neddirk  River  in  the  town  of  York,  Me. — Plans  and  map  of  location 
of  a  bridge  at  this  place  were  approved  November  21, 1906. 

Bridge  of  the  Chicago,  Milwaukee  and  St.  Paul  Railway  Company 
over  Burnhams  Canal,  Milwaukee,  Wis. — Plans  for  the  reconstruc- 
tion of  this  bridge  were  approved  November  23,  1906. 

Bridge  of  the  Holston  River  Railway  Company  over  Holston  River 
near  Millers  Island,  abaiit  3  miles  below  S^irgoinsville,  Tenn, — Plans 
and  map  of  location  of  a  bridge  to  be  built  at  this  place  were  approved 
November  28,  1906. 

Bridge  of  the  city  of  Charleston,  W,  Va,,  over  Elk  River  at  Vir- 
ginia street,  Charleston,  W.  Va. — Plans  for  the  reconstruction  of  this 
bridge  were  approved  December  3, 1906. 
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Bridges  of  the  Norfolk  and  Southern  Railroad  Company  over  Albe- 
marle Sotind  and  Johnson  and  Mackeya  creeks^  N.  C. — Plans  and 
maps  of  location  of  bridges  proposed  to  be  built  at  these  places  were 
approved  December  6, 1906. 

Dvidge  of  Southern  Railway  Company  over  Caney  Fork  River  at 
Buffalo  Valley^  Tenn, — Plans  for  reconstruction  of  this  bridge  were 
approved  December  11,  1906. 

Bridges  of  the  Virginia  and  Cai'olina  Coast  Railroad  Comvany 
over  Smiths  Creek  at  Oiiental^  and  Adams  Creek  at  Wintkrop^ 
N.  C. — Plans  and  map  of  location  were  approved  December  12,  19CN6. 

Bridge  of  the  Portland  and  Seattle  Railway  Company  over  Colum- 
hia  Sloiigh  (^of  Columbia  River)  at  Vancouver^  Wash. — Plans  and 
map  of  location  were  approved  December  12,  1906. 

Bridge  of  the  New  York  Central  and  Hudson  River  Railroad  Com- 
pany over  Doodletown  Bight^  or  Creek^  N.  Y, — Plans  for  the  recon- 
struction of  this  bridge  were  approved  December  13,  1906. 

Bridge  of  the  Oregon  and  Washington  Railroad  Company  over 
Puyallup  River  near  Tacoma^  Wash!— Vlans  and  map  of  location 
were  approved  December  21, 1906. 

Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  over  Grand 
River  at  Painesville^  Ohio. — Plans  for  the  reconstruction  of  this 
bridge  were  approved  December  22, 1906. 

Bridge  of  the  New  York^  Neiv  Have?!  and  Tlartford  Railroad  Com- 
pany over  Winthrop  Cove  at  New  London^  Conn. — Plans  for  recon- 
struction of  an  existing  bridge  were  approved  January  2,  1907. 

Bridge  of  the  Ensley  Southern  Railway  Company  over  Locust  Fork 
of  Black  Warrior  Rirer  near  Short  Creek^  Ala. — Plans  and  map  of 
loctition  were  approved  January  5,  1907. 

Bridge  of  Messrs.  Shadle  and  Auchmuty  over  Elk  River  near 
Yankeedam^  W.  TV/. — Plans  and  map  of  location  were  approved 
January  11,  1907. 

Bridge  of  the  Kansas  City  Belt  Railway  Company  over  Kaw 
(Kansas)  Hirer  at  Kansas  Vity^  Kaus. — Plans  for  reconstruction  of 
this  bridge  were  approved  September  19,  1905,  the  approval  beinff 
subsequently  amended  by  instrument  dated  December  2,  1905,  and 
modified  ])lans  were  approved  January  11,  1907. 

Bridge  of  the  eity  of  Taeoma  over  the  City  waterway  at  South 
Eleventh  street^  T aroma ^  Wash. — Plans  for  the  reconstruction  of  this 
bridge  were  approved  January  11,  1907. 

Bridge  of  Perry  County^  Miss.,  over  Leaf  River  near  Beaumont^ 
3/isf<. — Plans  and  map  of  location  were  approved  January  16,  1907. 

Bndge  of  the  eity  of  Toledo  over  the  Maumee  River  at  Cherry  and 
Main  streets^  Toledo,  Ohio, — Plans  for  the  reconstruction  of  this 
bridge  were  approved  January  22,  1907. 

Bridge  of  the  Northern  Pacife  Railway  Company  over  St.  Louis 
Bay  hetv^een  Duluth.  Minn.,  and  Superior^  Wis. — Plans  for  the  re- 
construction of  this  bridge  were  approved  January  22,  1907. 

Bridge  of  the  Tampa  Northern  Railroad  Company  over  Ilillshoro 
River^  Florida,  ahoiit  11  miles  above  its  mouth. — Plans  and  map  of 
location  were  approved  January  25,  1907. 

Bridges  of  the  Tampa  Northern  Railroad  Company  over  an  inlet 
of  Ilillshoro  Bay^  near  Tampa.,  Fla. — Plans  and  map  of  location  of 
five  bridges  were  approved  January  28,  1907. 

Bridge  of  the  eity  of  Milwaukee.,  IFw?.,  over  South  Mi 
Canal  at  First  avenue. — Plans  for  rebuilding  an  existing 
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were  approved  July  26, 1905,  and  plans  in  lieu  thereof  were  approve 
January  31,  1907. 

Bridge  of  Delaware  County^  Pa,^  over  Darby  Creek  at  Media^- 
Plans  and  map  of  location  were  approved  January  31, 1907. 

Bridges  of  the  Galveston^  Hamshurg  and  San  Antonio  Railwax 
Company  over  Clear  Creek  and  Dickinson  Bayou^  Texas. — Plans  foi 
the  reconstruction  of  these  bridges  were  approved  January  31,  1907. 

Bridge  of  the  Colorado  Southern.  New  Orleans  and  Pacific  Rail- 
road Company  over  Bayou  Courtahteau  in  St.  Landry  Pari^h^  La. — 
Plans  ana  map  of  location  were  approved  May  25,  1906;  modified 
plans  were  approved  February  2, 1907. 

Bridge  of  the  New  York  Central  and  Hudson  River  Railroad  Com- 
pany over  Wappinger  Creek  at  New  Hamburg^  N.  Y. — Plans  for  the 
construction  or  this  bridge  were  approved  February  7,  1907. 

Bndge  of  the  PortUind  ana  Seattle  Railway  Company  over 
Klickitat  River^  Washington. — Plans  and  map  of  location  were  ap- 
proved February  9,  1907. 

Bridge  of  the  Portland  and  Seattle  Railway  Company  over  Little 
White  Salmon  River^  Washington. — Plans  and  map  of  location  were 
approved  February  9,  1907. 

Bridge  of  the  Portland  and  Seattle  Railway  Company  aver  White 
Salmon  River.,  Washington. — Plans  and  map  of  location  were  ap- 
proved February  9,  1907. 

Bridge  of  the  county  of  La  Salle  and  towns  of  Deer  Park  and 
Utird,  fU.j  over  the  Illinois  River  at  Utica. — Plans  and  map  of  loca- 
tion wore  approved  February  16,  1907. 

Bridge  of  the  Illinois  and  Northern  Railway  Company  over  the 
West  Fork.,  South  Branchy  Chicago  River ^  at  Central  Park  avenue^ 
Chicago^  III. — Plans  for  the  reconstruction  of  this  bridge  were  ap- 
proved February  23,  1907. 

Bridqc  of  the  Portland  and  Seattle  Railway  Company  over  Wind 
River.,  Washington. — Plans  and  map  of  location  were  approved  Feb- 
ruary 20,  1907. 

Bridge  of  the  Lake  Charles  and  Northern  Railroad  Company  over 
Calcasieu  River  in  Calcasieu  Parish^  La. — Plans  and  map  of  location 
were  approved  February  26,  1907. 

Bridge  of  the  Long  Islrand  Railroad  Company  over  Fosters  Meadow 
{Hook  Creek)  Canal^  New  York. — Plans  and  map  of  location  were 
approved  February  20,  1907. 

Bridge  of  the  Baltimore^  Chesapeake  and  Atlantic  Railway  Com- 
j)any  over  Sinepvxent  Bay  at  Ocean  City.,  Md. — Plans  for  the  recon- 
struction of  this  bridge  were  approved  February  28,  1907. 

Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  over  Ridley 
"^reek  near  Chester  Pa. — Plans  for  the  reconstruction  of  this  bridge 

ere  approved  March  2,  1907. 

Bridge  of  the  city  of  Manitowoc^  Wis.^  over  Manitowoc  River  at 

ark  and  Center  streets. — Plans  for  this  bridge  were  approved  March 

1907. 

Bridge  of  the  Carthage  and  Granville  Bridge  Company  over  Caney 

rk  River  at  Ballards  Ferry ^  Tennessee. — Plans  ana  map  of  location 

re  approved  March  6,  1907. 

Iridge  of  Skagit  County  over  Swinom^ish  Slough  near  La  Conner^ 

sh. — ^Plans  and  map  oi  location  were  approved  March  6,  1907. 
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Bridge  of  Georgetown  and  Williamsburg  counties,  S.  C,  across 
Minao  {or  Black  Mingo)  Creek  at  Mingo  {or  Black  Mingo) 
Bridge, — Plans  and  map  of  location  were  approved  March  12,  1907. 

Bridge  of  Pacific  County  over  Ellis  Slough  near  Raymond^ 
Wash. — Plans  and  map  of  location  were  approved  March  14, 1907. 

Bridge  of  the  Parkershurg  and  South  Side  Bridge  Company  over 
Little  Kanawha  River  at  Parkershurg^  W,  Va. — Plans  and  location 
of  a  bridge  at  this  place  were  approved  March  15, 1907. 

Bridge  of  Greene  County  over  Chickasahay  River  at  Millers  Ferry j 
Mississippi. — Plans  and  map  of  location  were  approved  March  18, 
1907. 

Bridge  of  William  H.  May  et  al.  over  Lemsa  Fork  of  Big  Sandy 
River  at  Prestonhurg.^  Ky, — rlans  and  map  of  location  were  approveii 
March  18,  1907. 

Bridge  of  the  city  of  Chicago  over  the  West  Arm  of  the  South 
Fork  of  the  South  Branch  of  the  Chicago  River  at  Ashland  avenue^ 
Chicago^  III. — Plans  and  map  of  location  were  approved  March  20, 
1907. 

Bridge  of  Iberville  Parish^  La.^  over  Bayou  Pla^uemine  at  Plaque- 
mine.,  La. — Plans  for  the  reconstruction  of  this  bridge  were  approved 
March  25,  190T. 

Bridge  of  Fayette  County^  Pa.^  over  Cheat  River  at  Paint  Marion 
and  Springhill. — Plans  and  map  of  location  were  approved  March  26, 
1907. 

Bridge  of  Great  Northern  Railway  Company  {interstate  bridge) 
over  St.  Louis  Bay.,  between  Rices  Point  and  Connors  Pointy  Diiluth 
Harbor^  Minnesota. — Plans  for  reconstruction  of  this  bridge  were  ap- 
proved April  1,  1907. 

Bridge  of  St.  Tammany  Parish  over  Bayou  Vincent  at  SlideUj 
La. — Plans  and  map  of  location  were  approved  April  3,  1907. 

Bridge  of  Chehalis  County  over  Humptulips  River^  Washington, — 
Plans  and  map  of  location  were  approved  April  3,  1907. 

Bridge  of  Chvhalis  County  over  Iliggins  Sloughy  Washington, — ' 
Plans  and  map  of  location  were  approved  April  3,  1907. 

Bridge  of  Lafayette  Parish ^  La.,  over  Bayou  Vermilion  at  Dormas 
Broussard  Crossi?ig. — Plans  for  the  reconstruction  of  this  bridge  were 
approved  April  4,  1907. 

Bridge  of  the  Beaverton  and  Willsburg  Railroad  Company  over 
Willamette  River  at  Oswego,  Greg. — Plans  and  map  of  location  were 
approved  April  5,  1907. 

Bridge  of  York  County,  Me.,  over  York  Rirer  at  York. — Plans  and 
map  o^  location  were  approved  April  11,  1907. 

Bridge  of  the  Big  Fork  and  International  Falls  Railway  Company 
over  Little  Fork  liiver  near  Little  Fork,  Minn. — Plans  and  map  of 
location  were  approved  xVpril  IG.  1907. 

Bridge  of  the  Pittsburgh,  Fort  Wayne  and  Chicago  Railway  Com- 
pany over  the  South  Branch  of  Chicago  River  at  Stewart  avenue^ 
Chicago^  III. — Plans  for  the  reconstruction  of  a  bridge  at  this  place 
were  approved  April  17, 1907. 

Bridges  of  the  Northern  Pacific  Railway  Company  over  Hoquiam 
Rirer  at  Iloquiam^  Wash..^  and  over  Wishka  River  at  Aberdeen^ 
Wash. — Plans  for  the  reconstruction  of  these  bridges  were  approved 
Ai)ril  "20,  1907. 
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Bridge  of  the  Northern  Electric  Company  over  Sacramento  River 
near  Chico  Landing^  California. — Plans  and  map  of  location  were 
approved  April  29,  1907. 

ISridge  of  the  Oregon  and  Washinaton  Railroad  Company  over 
Lake  Itiver  near  Ridge  fields  Wash. — Plans  and  map  of  location  were 
approved  May  3, 1907. 

Bridge  of  the  Oregon  and  Washinaton  Railroad  Company  over 
Cowlitz  River  near  Olequa^  Wash. — Plans  and  map  of  location  were 
approved  May  3,  1907. 

Bridge  of  the  Oregon  and  Washington  Railroad  Company  over 
Lewis  jRiver  near  Woodland^  Wash. — Plans  and  map  of  location  were 
approved  May  4,  1907. 

Bridge  of  the  Inman-Poitlsen  Logging  Company  over  Coal  Creek 
Slough  near  the  mouth  of  Coal  Creek^  Washington. — Plans  and  map 
of  location  were  approved  May  4, 1907, 

Bridoe  of  the  Boston  and  Maine  Railroad  Company  over  Piscata- 
qua  River  at  Dover  Point.  N.  H. — Plans  for  the  reconstruction  of 
this  bridge  were  approved  May  6,  1907. 

Bridge  of  Lee  Coxinty^Fla.^overCaloosahatchee  River  at  Denaud. — 
Plans  and  map  of  location  were  approved  May  8,  1907. 

Bridge  of  the  Memphis^  Paris  and  Gulf  Railroad  Company  over 
Little  ttiver  near  Folmina  {White  Cliffs)^  Ark. — Plans  and  map  of 
location  were  approved  May  9,  1907. 

Bridge  of  the  town  of  Southport  over  Deckers  Cove^  Maine. — ^Plans 
and  map  of  location  were  approved  May  10,  1907. 

Bridge  of  the  East  Carolina  Railway  over  Contentnia  Creek  at 
Hookerton^  N.  C. — Plans  and  map  of  location  for  a  bridge  proposed 
to  be  built  at  this  place  were  approved  May  11, 1907. 

Bridges  of  Anne  Arundel  county^  Md.^  over  Tracevs  Creek  and 
Rock  Hole  Greeks  at  the  head  of  Herring  Bay^  in  vicinity  of  Traceys 
Landing. — Plans  and  map  of  locations  of  bridges  proposed  to  be  built 
at  these  places  were  approved  May  11,  1907. 

Bridge  of  the  Erie  Railroad  Company  {New  York  and  Greenwood 
Lake  Railway  Company)  over  Hackensack  River  near  Snake  Hill^ 
N.  J. — Plans  for  the  reconstruction  of  this  bridge  were  approved 
May  15,  1907. 

Bridge  of  Barnstahle  County  over  Bass  River  at  Yarmouth  and 
Dennis^  Mass. — Plans  for  the  reconstruction  of  a  bridge  at  this  place 
were  approved  May  15,  1907. 

Bridge  of  Iberia  Parish  over  Bayou  Teche  at  Sarah  plantation^ 
Louisiana, — Plans  and  map  of  location  were  approved  May  21,  1907. 

Bridge  of  J.  N.  Pharr  cfe  Sons  {Limited)  across  Bayou  Teche  at 
Sorrell  plantation^  Louisiana. — Plans  and  map  of  location  were  ap- 
proved May  22, 1907. 

Bridge  of  Woodruff  County.  Ark.^  over  Cache  River  at  Cotton- 
plant,  Ark. — Plans  and  map  of  location  of  this  bridge  were  approved 
May  22,  1907. 

bridge  of  the  George  Orbin  Bridge  Company  over  Chartiers  Creek 
at  McKees  Rocks,  Pa. — Plans  and  map  of  location  of  a  bridge  at  this 
place  were  approved  May  27,  1907. 

Bridge  of  the  city  of  Racine,  Wis.,  over  Root  River  at  Herrick  and 
Lafayette  avenues. — Plans  ana  map  of  location  were  approved  May 
28,  1907. 


828  REPORT  OF   THE  CHIEF   OF   ENQINEERS,  U.   8.   ARMY. 

Bridge  of  Duval  County  over  McGirta  Creek^  Florida, — ^Plans  and 
map  or  location  were  approved  May  28,  1907. 

Bridge  of  H,  Shelby  Sanders  over  Bayou  Teche  at  Bayside  plan- 
tation^ near  Jeanerette^  La, — ^Plans  and  map  of  location  were  ap- 
proved June  1,  1907. 

Bridge  of  Suffolk  County^  N.  Y.^  over  t/te  Shinnecock  and  Peconic 
Canal. — Plans  and  map  of  location  were  approved  June  11,  1907. 

Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  over  Sus- 
quehanna Riijer  at  Havre  de  Grace^  Md, — Plans  for  rebuilding  an 
existing  structure  were  approved  June  19, 1907. 

Bridge  of  the  Grays  Harbor  and  Puget  Sound  Railway  Company 
over  Chehali^  River  at  Aberdeen^  Wash. — Plans  and  map  of  location 
were  approved  June  20,  1907. 

Bridge  of  the  Georgia  and  Florida  Railway  over  Altamaha  River^ 
Georgia. — Plans  and  map  of  location  were  approved  June  28,  1907. 

Bridge  of  Pacific  County^  Wash..^  across  Wihon  Creek  at  Willapa^ 
TTo^/i.— Plans  and  map  of  location  were  approved  June  28,  1907. 

BUIDGE8  OBSTRUCTING  NAVIGATION. 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Secretary  of  War  notified  the  persons, 
corporations,  or  associations  owning  or  controlling  certain  bridges 
obstructing  navigation,  after  giving  them  a  reasonable  opportunity  to 
Ix?  heard,  to  so  alter  said  bridges  as  to  render  navigation  through  or 
under  them  reasonably  free,  easy,  and  unobs-tructed,  specifying  in  the 
notice  the  alterations  required  to  be  made  and  prescribmg  a  reasonable 
time  in  which  to  make  them,  as  follows: 

Bridge  of  the  city  of  Ludington^  Mich.^  over  a  channel  of  Luding- 
ton  n arbor  at  Wafifiingto?i  street. — Notice  dated  August  10,  1906, 
served  on  the  mayor  August  20,  1906.  Specified  alterations  to  be 
completed  on  or  before  June  1,  1907. 

Bridge  of  the  Rutland  Railroad  Company  over  a  channel  in  Lake 
Champlain  knoirn  as  ''The  Gut^^^  between  Thromps  Pointy  South 
Hero  I  inland .  and  Boir  Arroiv  Pointy  North  Hero  Island^  Vermont, — 
Noti(»e  dated  August  9,  1900,  served  on  the  company  August  17,  1906. 
Specified  alternative  alterations  to  be  completed  on  or  l)efore  Decem- 
ber 31,  1907,  or  within  four  months  from  date  of  service  of  notice, 
respectively. 

Bridge  of  the  Xeiv  York  Central  and  Hudson  River  Railroad  Com- 
pany orer  Wappinger  Creeks  New  York. — Notice  dated  October  12, 
190(),  served  on  the  company  October  22,  1900.  Specified  alterations 
to  l>e  completed  on  or  before  six  months  from  date  of  service  of  notice. 

Bridge  of  the  WiViamsport  Bridge  Company  and  Washington  and 
Allegheny  count icn^  Pa.^  over  Monongahela  River  at  Monongahela^ 
Pa. — Notices  dated  October  10,  190G,  served  (m  the  company  October 
15,  1900,  and  on  the  county  commissioners  Octolx»r  10  and  17,  1906, 
respectively.  Specified  alterations  to  be  completed  on  or  before  two 
years  from  date  of  service  of  notice. 

Bridge  of  the  Baltimore  and  Ohio  Railroad  Company  (Parkers- 
burg  Branch  Railroad  Compayiij)  over  Ohio  River  at  Parkersbnrg^ 
W.  Frt.,  and  Belpn\  Ohio. — Aotice  dated  Xovemlx^r  7, 1900,  served  on 
the  company  November  12,  1900.  Specified  alterations  to  be 
pleted  on  or  before  December  1,  1908. 
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Bridge  of  the  San  Pedro^  Los  Angeles  and  Salt  Lake  Railroad 
Company  over  San  Gabriel  {Los  Angeles)  River  at  Long  Beachj 
Cal. — Notice  dated  November  28, 1906,  served  on  the  company  Decem- 
ber 11,  1906.  Specified  alterations  to  be  completed  on  or  before  nine 
months  from  date  of  service  of  notice. 

Bridge  of  the  Seaboard  Air  Line  Railway  Company  over  Savannah 
River  at  Hutchinson  Island^  Savannah^  U^a, — Notice  dated  January 
5,  1907,  served  on  the  first  vice-president  February  21,  1907.  Speci- 
fied alterations  to  be  completed  within  eighteen  months  from  date  of 
service  of  notice.  This  time  was  subsequentlv  extended  to  July  1, 
1909. 

Bridge  of  the  Sturgeon  Bay  Bridge  Company  and  the  Ahnapee 
and  Westei'n  Railway  Company  over  Sturgeon  Bay  at  Sturgeon  Bay^ 
Wis, — Notices  dated  March  25,  1907,  served  on  the  companies  April  8 
and  16,  1907,  respectively.  Specified  alterations  to  be  completed  on 
or  before  one  vear  from  date  of  service  of  notice. 

Bridge  of  ^alem  County^  N.  /.,  over  Salem  Creek  at  Course  Land- 
ing.— Notice  dated  April  2,  1907,  served  on  the  board  of  chosen  free- 
holders April  13,  1907.  Specified  alterations  to  be  completed  on  or 
before  July  1,  1908. 

Bridge  of  the  New  York^  Susquehanna  and  Western  RaUi'oad  Com- 
pany over  Over  peck  Creek  at  Ridgefield  Park,,  N,  J, — Notice  dated 
May  25,  1907,  served  on  the  companv  May  31, 1907.  Specified  altera- 
tions to  be  completed  on  or  before  «fuly  1,  1907. 

Bridge  of  the  city  of  Green  Bay,,  }Vis,^  over  Fox  River  at  Mason 
street, — Notice  dated  June  24,  1907,  served  on  the  mayor  July  23, 
1907.  Specified  alterations  to  be  completed  on  or  before  Marcn  15, 
1910. 

STRUCTUKES  OTUER  THAN  BRIDGES  IN  THE  NAVIGABLE  WATERS 

OF  THE  UNITED  STATES. 

Pursuant  to  the  provisions  of  sections  9  and  10  of  the  river  and  har- 
lx)r  act  of  March  3,  1899,  and  of  certain  special  acts  of  Congress, 
nuuierous  applications  for  permission  to  bund  structures  of  various 
kinds  other  than  bridges  (such  as  dams,  wharves,  dolphins,  booms, 
weirs,  etc.)  in  the  navigable  waters  of  the  United  States  have  been 
exauiinod  witli  a  view  to  the  protection  of  navigation  interests. 

Upon  the  recommendation  of  the  Chief  of  Engineers  permits  have 
Ihhmi  granted  l)v  the  Secretary  of  War  for  the  erection  of  a  number  of 
such  stnu'tures,  l)ut  specific  reference  is  not  deemed  necessary  except 
in  the  following  cases: 

Dnw  of  the  Capital  City  Irnprovem^nt  Companxj  across  Missouri 
River  in  vicinity  of  Buck  Rapids^  Monta7m.— Construction  of  this 
dam  was  authorized  by  act  of  Congress  approved  April  12,  1906. 
Plans  and  map  of  location  were  approved  August  17,  1906. 

Dam  of  the  State  of  Massachusetts  across  Mystic  River  near  Cra- 
dock  Bndge^  Medford, — Under  the  provisions  of  section  9  of  the  river 
and  harbor  act  or  March  3,  1899,  plans  for  a  dam  at  this  place  were 
approved  September  6,  1906. 

Dam,  of  the  St,  Cloud  Elect  Ac  Power  Company  across  Mississippi 
River  at  Augusta,,  Minn, — Construction  of  this  dam  was  authorized 
by  act  of  Congress  approved  June  28,  1906.  Plans  and  map  of  loca- 
tum  were  approved  February  2, 1907. 
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Dwm  of  the  Sauk  Rapids  Water  Power  Company  in  Mississippi 
River  at  Sauk  Rapids^  Minn, — Construction  of  this  aam  was  author- 
ized by  act  of  Congress  approved  February  26,  1904,  as  amended  by 
act  of  March  2,  1907.  Plans  and  map  of  location  were  approved 
February  11,  1907. 

Dam  of  Samuel  S,  Davis  in  Rock  River  at  Carrs  and  Vandruffs 
islands^  ill, — Construction  of  this  dam  was  authorized  by  act  of 
Congress  approved  May  1,  1906.  Plans  and  map  of  location  were 
approved  Feoruary  16,  1907. 

Dam  of  the  C hoctawhatchee  Power  Com,pany  in  Choctawhatchee 
River  near  Newton,,  Ala. — Construction  of  this  dam  was  authorized 
by  act  of  Congress  approved  April  5,  1906.  Plans  and  map  of  loca- 
tion were  approved  April  2,  1907. 

Dam  of  the  Susquehanna  Power  Company  across  Susquehanna 
River  near  Conowingo,,  Md, — Under  the  provisions  of  section  9  of  the 
river  and  harbor  act  of  March  3,  1899,  plans  for  a  dam  at  this  plaoe 
were  approved  April  9,  1907. 

Dam  of  the  Berrien  Spinngs  Power  and  Electric  Company  across 
St,  Joseph  River  iwar  Berrien  Springs,,  Mich, — Construction  of  this 
dam  was  authorized  by  act  of  Congress  approved  April  5,  1906. 
Plans  and  map  of  location  were  approved  April  19, 1907. 

Dam  of  the  Beltrami  Electric  Light  and  Power  Company  {sue- 
cessor  to  Kirby  Thomas^  E,  J,  Swedback^  aihd  M.  A.  Spooner)  across 
Mississippi  River  at  Bemidjij  Minn, — General  plans  for  construction 
of  this  dam  under  authority  of  act  of  Congress  approved  March  8, 
1905,  were  approved  March  2,  1906.  Detailed  plans  were  approvea 
April  29,  1907. 

Water-power  ranal^  etCj  of  the  Davenport  Water  Power  Company 
in  Mississippi  River  at  Rock  Island  Raptds^  in  Scott  County^  Iowa. — 
Plans  for  construction  of  these  works  under  authoritv  of  act  of  Con- 
gress approved  April  5,  1904,  as  amended  by  act  of  f^ebruary  5,  1907, 
were  approved  June  11,  1907. 

Lork  and  dam  of  the  Atchafalaya  and  Lafourche  Basin  levee 
boards  of  Louisiana  in  Bayou  Lafourche, — Plans  for  construction  of 
a  lock  and  dam  at  this  place  under  the  provisions  of  the  river  and 
harbor  act  of  June  13,  1902,  were  approved  by  the  Secretary  of  War 
December  17,  1002,  and  November  20,  1903.  (See  Annual  Keport  of 
the  Chief  of  Engineers  for  1904,  p.  709.)  The  limit  of  time  for  re- 
moval of  the  temporary  dam  and  the  construction  of  locks  was 
extended  by  the  river  and  harbor  act  of  March  2,  1907,  to  January  1, 
1910. 

MISCELLANEOUS. 

[Public  works  not  provided  for  in  acts  making  apropriations  for  the  conatractlon,  repair* 

and  preRorvation  of  works  on  rivers  and  harbors.] 

BRIDGES  AT  WASHINGTON.  D.  C. 

Operations  under  this  head  were  in  the  charge  of  Maj.  Spencer 
Cosby,  Corps  of  Engineers. 

/.  Repair  of  the  Aqueduct  Bridge  across  Potomac  River, — {a)  Pier 
No,  5, — The  District  of  Columbia  appropriation  act  approved  July  1. 
1902,  contained  the  following  item : 

Repairs  to  Aquc<liK*t  BridRo:  For  (X)nstniotloii  of  pit»r  nuniberecl  five  of  tbe 
Aqueduct  Rridjjt*  jhtoss  tlie  rotoumc  River  at  <>CH)rgetc)Wii.  District  of  Columbia, 
to  be  exi>ended  under  tlie  direction  of  tbe  Serretar>'  of  War,  sizty-flve  tbousand 
dollars. 


j*. 
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nder  the  above  authority  a  contract  was  made  on  April  22,  1903, 
the  complete  reconstruction  of  pier  No.  5.  Work  was  started  in 
summer  of  1903  and  completed  in  December,  1904.  Some  diffi- 
es  were  encountered  during  the  pumping  out  and  making  water- 
t  of  the  cofferdam,  but  no  very  serious  delays  occurred, 
[le  scheme  of  repair  was  radical,  consisting  of  the  entire  removal 
le  old  rubble  masonry  pier  within  a  cofferdam  built  around  it  and 
econstniction  of  first-class  ashlar  masonry. 

0  interruption  to  bridge  traffic  was  caused  by  the  rebuilding 
ations. 

ore  extended  information  will  be  found  in  the  Annual  Report  for 
'. 

thorough  examination  of  the  pier  below  water  was  made  by  a 
r  in  January,  1907,  in  connection  with  the  examination  of  the  old 
s.  Pier  No.  5'was  found  to  be  in  perfect  condition.  The  balance 
lining  from  the  above  appropriation  being  no  longer  needed  for 

pier,  Congress  was  asked  to  authorize  its  expenditure,  together 

1  the  balance  remaining  from  the  appropriation  for  the  recon- 
Lition  of  pier  No.  4,  for  the  periodical  examination  and  repair  of 

remaining  piers.  This  expenditure  was  authorized  by  item 
ided  in  the  District  of  Columbia  appropriation  act  approved 
ch  2,  1907. 

1.  1900,  balance  unexpended $1,612.09 

30,  ]0()7,  amount  expended  during  fiscal  year,  for  maintenance  of 
provenient   51. 20 

1.  1007,  balance  unexpended « 1,560.  89 

>)  Repair  of  piers, — Congress  by  joint  resolution  approved  July 
)02,  enacted  as  follows : 

at  the  Secretarj^  ot  War  be,  and  he  is  hereby,  authorized  to  spend  an 
nit  not  exceeding  three  thousand  dollars  from  the  balance  of  appropria- 
made  for  the  reconstruction  of  pier  number  four  of  the  Aqueduct  Bridge, 
•ict  of  Columbia,  for  the  purpose  of  the  examination  of,  and  immediate 
orary  repairs  to,  the  remaining  piers  of  said  bridge  In  cases  of  need  arls- 
rom  flood  or  ice. 

lie  act  of  Congress  approved  March  2,  1907,  making  appropria- 
s  for  tlie  expenses  of  the  government  of  the  District  of  Columbia 
the  fiscal  year  ending  June  30,  1908,  contains  the  following  item: 

d  tlie  uuexi)ended  balance,  amounting  to  about  fourteen  thousand  dollars, 
le  appropriations  for  the  reconstruction  of  piers  numl)ered  four  and  five  of 
bridge  is  hereby  reappropriated  and  made  available  for  the  periodical 
linatlon  of  the  remaining  piers  of  the  bridge  and  making  of  such  repairs 
ay  be  found  necessary. 

xaminations  of  the  piers  by  diver  and  such  minor  repairs  as  were 
id  necessary  have  been  made  from  time  to  time. 
lie  last  examination,  made  in  December,  1906,  and  January,  1907, 
ved  that  most  of  the  old  piers  were  in  need  of  repairs.  Tiie  por- 
s  of  these  piers  below  water,  with  the  exception  of  pier  No.  1, 
reconstruction  of  which  was  otherwise  provided  for,  were  re- 
ed during  April  and  May,  1907,  and  left  in  as  good  condition  as 
iticable. 

Leappropriated  by  act  of  March  2, 1907,  consolidated,  and  carried  to  **  Exam- 
on  and  repair  of  piers,  etc." 
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EXAMINATION    AND  BEPAIB  OF  PIERS,   ETC. 

Balances  transferred  from  piers  4  and  5  under  act  approved  March 

2. 1907 $15, 74a  77 

June  30,  1907.  amount  expended  during  fiscal  year G87.40 

July  1,  1907,  balance  unexpended 15,068.87 

July  1,  1907,  outstanding  liabilities 44.00 

July  1,  1907,  balance  available 15,008.87 

PIER  NO.  4. 

July  1,  1906,  balance  imexiwnded $12,437.11 

June  30,  1907,  amount  expended  during  fiscal  year 51.20 

July  1,  1907,  balamv  unexi>ended a  12,386. 01 

PIER    NO.  4,  ETC. 

July  1.  19(M).  balance  unexi)ended $2,218.87 

June  30,  1907,  amount  exi>eiided  during  fiscal  year 419.40 

July  1,  1J)07,  balance  unexpended a  1,  793.  07 

(c)  Pier  No.  J. — The  District  of  Columbia  appropriation  act  ap- 
proved March  2,  1907,  contains  the  following  item : 

Aqueduct  Bridge:  For  reconstruction  of  pier  numbered  one  of  the  Aqaeduct 
Bridge  across  the  I*otomac  River  at  Georgetown,  District  of  Columbia,  to  be 
exi)ended  under  the  direction  of  the  Secretary  of  War,  eighty  thousand  dollara. 

An  examination  made  in  January,  1907,  showed  this  pier  to  be  in 
such  condition  that  it  was  considered  impracticable  to  repair  it 
satisfactorily. 

The  above  appropriation,  or  so  much  thereof  as  may  be  necessary, 
is  to  be  applied  to  the  removal  of  the  present  pier  to  bed  rock  and 
the  building  of  a  new  and  stronger  pier  in  its  place,  the  work  to  be 
done  by  contract. 

Plans  and  specifications  have  l)een  prepared  and  the  work  adver- 
tised.    Proposals  will  he  opened  July  11,  1907. 

Amount  ;ipproprint(Nl  by  District  of  Tolumbla  appropriation  act  ap- 

proveil  March  U.  11H)7 $80,00aOO 

July  1.  1907.  l)alau(tMincxpend(Hl 80,000.00 

(See  Appendix  F  F  F  1.) 

•J,  IIi(//nrrti/  hrufr/r  arrofis  Potomac  litrer  at  Washington^  D,  C. — 
(a)  Const rartion. — Section  12  of  the  act  of  Congress  approved  Febru- 
ary 12,  1901,  pn)vi<les  for  the  construction  of  a  highway  bridge  to 
replace  the  existing  Long  Bridge,  and  appropriated  the  sum  of 
$508,000  for  the  purpose. 

By  authority  of  the  Secretary  of  War  a  Board  of  Engineers  was 
constituted  to  select  a  site  and  to  formulate  plans,  specifications,  and 
estimates  for  the  bridge.  The  Board  submitted  a  report,  dated  Octo- 
ber 25,  11)01,  which  was  transmitted  to  Congress  for  its  information. 
It  is  printed  at  page  2052  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  11>02. 

«  UeapproprlatfMl  by  act  of  March  2.  1007,  consolidattHl.  and  carried  to  "Ex- 
amination and  r<»pair  of  piers,"  etc. 
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The  Board  presented  two  plans,  one  for  $575,000  and  one  for 
$996,000. 

Congress,  by  act  of  July  1,  1902,  authorized  the  increase  of  the 
imit  of  cost  of  the  structure  to  $996,000,  but  no  actual  additional 
ippropriation  was  made. 

Bids  for  the  construction  of  the  bridge  across  the  main  river  were 
)pened  first  on  March  27,  1903,  and  all  oeing  in  excess  of  the  amount 
ivailable  were  rejected. 

As  a  result  of  the  second  bidding  of  July  25,  1903,  on  slightly 
•evised  plans  and  specifications,  an  agreement  was  entered  into  on 
Vugust  29, 1903,  for  the  erection  of  the  bridge,  the  contract  calling  for 
ts  completion  by  February  12,  1905,  in  accordance  with  the  require- 
nents  of  the  act'^of  July  1,'  1902. 

By  authority  of  the  Secretary  of  War  a  Board  of  Engineer  officers 
vas  constituted,  consisting  of  the  officer  in  charge  of  puBlic  buildings 
ifid  grounds,  the  district  engineer,  and  the  Engineer  Commissioner  of 
he  District  of  Columbia,  for  the  consideration  of  plans  for  the 
ippioaches  to  the  bridge,  and  a  report  upon  the  subject  was  submitted 
n  Jainiarv,  1904. 

Upon  the  Board's  recommendation  and  estimate  the  appropria- 

ion  was  further  increased  by  the  act  of  Congress  of  April  27,  19(H,  as 

follows: 

For  contiiiuinj?  construction,  including  approaches,  of  the  highway  bridge 
icross  the  l*otouiac  Uiver  at  Washington,  District  of  Columbia,  and  for  any  and 
ill  purr)osos  ciMuiected  thcrewitli,  four  liundnKl  and  twentj^-eight  thousand  dol- 
ars;  and  the  total  cost  of  said  bridge  and  approaches  shall  not  exceed  one 
nillion  one  hnndred  nnd  ninety-six  thonsiind  dollars. 

By  this  act  the  appropriation  was  brought  up  to  $996,000,  and  the 
xpenditure  of  $200,000  additional,  to  cover  the  cost  of  approaches, 
'tc,  was  authorized.  This  additional  $200,000  was  finally  appropri- 
ited  by  act  of  Congress  of  ^[arch  8.  1905,  thus  bringing  the  total 
ippropriations  up  to  $1,19(),000  for  completing  construction  of  the 
)ridge  and  approaches  and  all  purposes  connected  therewith. 

On  account  of  the  time  lost  in  preparation  of  plans  and  specifica- 
ions  and  the  obtaining  of  bids  it  was  early  seen  that  the  time  limit 
nentioned  was  unreasonable,  and  its  extension  for  one  year  was  rec- 
)mmended  by  the  Department  to  Congress.  By  joint  resolution 
i])proved  February  18,  1905,  Congress  extended  the  time  for  comple- 
ion  to  February  12,  1900. 

The  earth  emfeankments  for  the  approaches  were  chiefly  constructed 
luring  the  summer  of  1905,  when  the  rainfall  was  abnormally  large, 
t  was  considered  inadvisable  to  place  j^ermanent  paving  on  the  newly 
•onstructed  embankments  before  they  had  had  sufficient  time  to  settle. 
V  further  extension  of  time  was  therefore  recommended  bv  the 
)epartnient  for  the  completion  of  the  approaches,  including  the  con- 
t ruction  of  a  concrete-steel  arch  bridge  across  the  Washington  chan- 
lel.  By  joint  resolution  of  Congi-ess  approved  February  19,  1906, 
he  time  for  completion  was  extended  to  December  15,  1900. 

Unexpected  difficulties  were  encountered  during  the  construction 
)f  the  Washington  channel  bridge,  and  although  every  possible 
ffort  was  made  l)y  the  (lovermnent  to  hasten  the  work,  it  was  found 
lupossible  to  comJDlete  it  by  December  15, 1906.  A  further  extension 
o  June  80,  1907,  was  authorized  by  joint  resolution  of  Congress 
ipproved  January  18,  1907. 

K.\<;  VMM r»:j 
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Construction  work  was  commenced  on  the  substructure  of  the  main 
brid^  in  October,  1003,  and  suspended  in  December,  because  of  pro- 
hibitive weather  conditions.  Not  much  Ixivond  a  little  preliminarv 
work,  assembling  of  plant,  materials,  etc.,  was  done  during  this  periodf. 
Work  on  the  substructure  was  resumed  in  March,  1004,  and  continued 
steadily  until  January,  1005,  when  s(»vere  weather  conditions  again 
necessitated  its  susj^ension.  Fair  progress  was  made  during  this 
season,  though  owing  to  slow  deliveries  of  material  not  as  mum  was 
accomplished  as  had  Ixjen  anticipated.  The  two  abutments  and 
seven  of  the  twelve  piei-s  had  been  completed  at  the  time  of  the  sus- 
pension. 

The  erection  of  the  superstructure  was  not  commenced  until  Sep- 
tember, 1004,  and  when  operations  wen*  temporarily  stopped  in  Janu- 
ary, 1005,  six  spans  had  oeen  assembled  in  place,  swung  clear  of  the 
false  work,  and  partially  riveted  up. 

Work  was  resumed  on  the  substructure  in  March  and  on  the  super- 
stnicture  in  May,  1005.  Work  on  the  piers  remaining  unfinished  was 
pushed  rapidly  to  completion,  the  stonework  of  the  last  one  being 
finished  in  the  latter  part  of  May. 

The  erection  of  steel  was  interrupted  for  a  period  of  about  seven 
weeks  in  June  and  July,  1005,  by  a  general  strike  among  the  bridge 
men.  The  difllculty  between  the  contractors  and  their  employees  was 
adjusted  at  the  end  of  July  and  work  on  the  superstructure  continued 
unmterruptedly  from  that  time  until  its  completion  in  February. 
lOOf).  The  bridge  was  opened  to  traffic  on  Februar}'  12,  1006,  and 
has  l^een  in  continuous  u^e  since. 

Construction  work  was  commenced  on  the  reinforced  concrete 
bridge  across  the  Washington  channel  in  the  fall  of  1005.  Althou^ 
progi-ess  has  been  unsatisfactory  almost  from  the  start,  the  bridge  is 
now  practically  completed.    Tt  was  opened  to  vehicular  traffic  June  27. 

Descriptions  of  both  bridges  will  be  found  in  the  Annual  Report 
for  100(i. 

Embankments  have  been  constructed  on  the  approaches  to  both 
bridges.  Thoso  on  the  approaches  to  the  main  bridge  were  paved 
temporarily  with  macadam  in  the  fall  of  1005  and  winter  of  1905-6. 
In  the  fall  of  lOOt),  when  it  was  considered  that  the  fills  had  settled 
suflicienlly  to  make  the  ccmst ruction  of  permanent  paving  advisable, 
concret<»  roadway  paving  was  laid  over  the  macadam  and  sidewalldi 
and  concrete  curbs  were  built.  The  permanent  paving  on  the  ap- 
proaches to  the  Washington  channel  bridge  was  laid  directly  on  tne 
new  fills  (luring  May  and  June,  1007. 

Three  flights  of  concn'te  steps  have  l)een  constructed  on  the  Wash- 
ington approach  embankment  and  the  slopes  have  been  sodded.  The 
slopes  on  the  Virginia  approach  hav(»  been  planted  with  honeysuckle 
vines.  Hand  railings  have  been  erected  on  the  tops  of  the  embank- 
ments for  a  short  distance  from  each  end  of  the  main  bricl^.  On 
the  Virginia  ap[)roach  a  pole  line  has  been  erected  by  the  Western 
Union  Telegrai)h  C()mj)any  and  an  overhead  electric  trolley  system 
installed  by  the  Washington,  Ah^xandria  and  Mount  Vernon  Rail- 
way Company.  This  company  lias  also  installed  temporarily  a  simi- 
lar system  on  the  Washington  approach,  which  is  now  about  to  be 
replaced  by  a  permanent  underground  conduit  svstem. 

A  macadam  roadway  for  the  ine  of  light  vehicles  and  automobiles 
is  Wing  built  alongside*  the  concrete  roadway  on  the  Virginia  approach 
and  is  nearly  completed. 
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On  the  AVashington  approach  drainage  and  electric  lighting  sys- 
ems  hav(»  been  installed  and  conduits  laid  for  telegraph,  telephone, 
ight,  and  power  cables. 

All  of  the  Government  work  in  connection  with  the  construction  of 
lie  highway  bridge  and  approaches  is  now  practically  completed, 
xcept  such  minor  details  as  placing  the  lamp  posts  on  the  Washing- 
on  channel  bridge,  finishing  the  macadam  road  on  the  Virginia 
pproach,  cleaning  up,  etc.  The  principal  work  remaining  to  be 
one  is  the  installation  by  the  Washington,  Alexandria  and  Mount 
^ernon  Railway  Company  of  its  underground  conduit  system  and 
he  placing  of  paving  between  and  alongside  its  tracks  on  the  Wash- 
ngton  approach. 

uly  1,  190(*.  balance  unexi)ended .$146,686.76 

line  liO,  1007,  amount  exi)onde<i  during  flscal  year 114,283.72 

uly  1,  11)07,  balance  unexpende<l 1 82,353.04 

uly  1,  1007.  outstanding,'  liabilities 523.91 

uly  1,  liK)7,  balance  available 31,829.13 

uly  1,  1001.  amount  covereil  by  uncomplete<l  contracts 28,016.13 

{h)  Maintenanre  and  operation. — The  District  of  Columbia  appro- 
)riation  act,  approved  June  27,  1906,  contains  the  following  item: 

Ilij^bway  bridge  across  Potomac  River:  For  salaries  of  employees,  lighting, 
ower,  and  niis<'ellaneous  supplies,  and  exi^enses  of  every  kind  necessarily  ind- 
ent to  the  operation  and  maintenance  of  the  bridge  and  approaches,  eleven 
[iousan<l  six  hundred  dollars,  and  estimates  in  detail  shall  be  submitted  here- 
nder  for  tlie  fiscal  year  nineteen  hinidred  and  eight,  and  annually  thereafter. 

This  appropriation  has  been  applied  to  the  payment  of  salaries  of 
raw  oi:)erators,  watchmen,  and  laborers,  to  superintendence  and 
aspect  ion  when  necessary,  to  providing  current  for  operating  the 
Iraw  and  for  lighting  the  bridge  and  Washington  approach,  and  to 
epairs,  telephone  service,  purchase  of  tools,  supplies,  etc. 

The  sum  of  $10,000  was  appropriated  for  this  service  during  the 
ear  ending  June  30,  1008,  bv  the  District  of  Columbia  appropria- 
ion  act  of  March  2,  1907. 

An  estimate  of  $10,000  for  the  payment  of  expenses  incident  to 
peration  and  maintenance  of  the  bridge  and  approaches  during  the 
seal  year  ending  June  80,  1909,  is  herewith  submitted  in  detail,  as 
equired  by  the  Jibove-quoted  act. 

STIMATE  OF  COST  OF   MAIXTKNANCE  AND  OPERATION   FOR  FISCAL  YEAR  ENDING  JUNE 

;{0.    10O9. 

alaries : 

2  draw  operators,  at  $1,080  each $2, 160 

1  draw  ()i)orator.  at  $720 720 

4  watc-hmen,  at  .$000  each 2,400 

Labor,  for  cleaning  roadway,  etc 1,500 

Total  for  salaries   (regular) 0,780 

'urreut  for  oi)erating  r»,000  oi)enings.  at  9  cents 540 

.igliting  40  arc  lights,  at  $85 4, 165 

lighting  20  gas  burners,  at  .$20.85 417 

elephone  service 63 

iiel  for  heating  operating  hoiise_^ 60 

[iscellaneous  siipi>iies,  grease,  oil,  waste,  etc 375 

ainting  and  re|)airs 2,500 

ontingencies  (additional  lal)or.  etc.) 500 

uperintendeiice  and  office  expense 0OO 

Total "  i 
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APPROPBIATIOXS. 

March  3.  llK)r) $7,000 

June  27,  If  km; .    .  _.    11,000 

March  2,  ll)()7-_-     .   :L  .         16,000 


»4. 000 

MAINTEXAN(  K  OF    IIKJHWAY   imilHJi:   ACROSS    POTOMAC   KIVKU.    DISTRICT  OF   (X)LUMBIA, 

IIKMJ. 

July  1,  IIXWJ.  hnhuice  uiiex|KMnle<l __   ._ $2,290.51 

Juno  ;M),  1007.  amount  cxih^uiUhI  during  fls<-ail  year..    . 2,179.70 


August  27,  1!K)<».  bahin<*c  uncxpcndcil.  rovorttMl  to  Tivjisury 100.81 

MAINTENANCK  OK   HI<;HWAY    HKIIHU:   ACR08H   POTOMAC   RIVER.    IHHTRICT   OK   (XlLUMIHA, 

1007. 

Amount  appropriate*!  l»y  act  Jipprovod  June  27.  100<;  _   ..    .  $11,000.00 

June  30.  1JK)7,  amount  exiH»n<lc<l  din-hi^  flwal  year 0,026.90 


July  1.  10O7,  balaiu-c  uncxiMMidtMl   _ __   __ 1,4V73.10 

July  1.  11M)7,  outstandlnjr  linbili(k»8   ...    .    .       1,181.00 


July  1,  11H>7.  balaiuv  Jivallablc.      .    ._.  492.01 


July  1.  ltK)7.  amount  covennrby  uncomplctcil  roii(racts__ 385.23 


I 


Amount  that  can  l>o  prof1tai)ly  cxikmkUhI  in  Hscnl  year  ending  June 
30.  lOOJK  for  maintenance  and  oi»eration.  in  adtlition  to  the  bal- 
ance unexiMMidecl  July   1.   1007 l«t.000.00 

(Sec  Apix^ndix  F  F  F  2.) 

MAINTENANCE  AND  UEI»AIK  OF  THE  \VASIIIN(JTON  AQUEDUCT.  DIS- 
TRICT OF  COLl'MRIA.  AND  WASIIINOTON  AQT'EDUCT,  DISTRICT  OP 
COLCMHIA,   FILTUATION  I»LANT. 

Operations  under  this  head  were  in  the  charge  of  Maj.  Spencer 
Cosby.  Corj)s  of  Kngineers,  haviiiir  under  his  inwnediatc  orders  First 
Lieut.  E.  J.  Dent,  Corps  of  Engineers. 

/.  Wasfunf/ton  Afjuednrt.  Distnrt  of  Columhia, — Appropriations 
for  the  Washington  Aqueduct  are  applied  to  the  improvement,  main- 
tenance, and  repair  of  those*  parts  of  the  water-supply  system  which 
are  under  the  supcrvisicm  of  the  Chief  of  Engineers.  These  are  the 
nuisonrv  (huu  across  the  Potomac  at  (iireat  Falls,  the  works  there  for 
regidating  the  supply  to  the  conduit,  the  Conduit  road  from  Great 
Falls  to  Washington,  a  distance  of  about  14  miles,  the  c<mduit  from 
(ireat  Falls  to  the  distril)uting  r<»s4»rvoir,  a  distance  of  about  12  miles, 
the  three  reservoirs  for  supplying  the  city,  the  tuimel  connecting  the 
ilistributing  an<l  Washington  (^ity  rcMTvoirs,  the  two  bridges  for  ear- 
ning the  mains  across  Rock  Creek,  and  other  auxiliary  works.  A 
description  of  these  works  mav  i)c  found  in  the  Aniuuil  Report  of  the 
diief  of  Engineers,  li)0:',.  pages  :>48.V-24S7. 

The  original  project  for  construction  of  the  Washington  Aqueduct 
was  dated  February  1*J.  IS^IJ,  and  published  as  Senate  Executive 
Document  Xo.  48,  Thirty-second  Congress,  second  si»ssion.  The 
project  |)rovide<l  for  supplying  the  city  of  Washington  with  water 
taken  from  the  Potomac  River  at  (Jreat  Falls,  Maryland,  about  14 
miles  above  the  city  and  KJ.l  miles  from  the  present  filtration  plant, 
an<l  witli  water  from  Litth*  Falls  Branch.  A\  ork  was  lK»gun  in  1858, 
and  in  1851)  water  from  Little  Falls  Hranch  was  supplied  to  the  city 
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^h  the  conduit.     The  Hrst  Potomac  water  was  supplied  to  the 
;  December,  18G3. 

capacity  of  the  system  in  1803  was  42,000,000  j^allons  per  day. 
ater  from  Little  Falls  Branch  became  pollutecl  and  works  for 
iug  it  were  completed  in  1895.     The  dam  at  Great  Falls  was 

during  1896  and  the  capacity  of  the  system  increased  to  its 
t  extreme  limit  of  95,000,000  gallons  per  day,  or,  making 
mces  for  sudden  increases  in  consumption,  to  a  safe  limit  of 
,000  gallons.  For  :i  discussion  of  the  capacity  of  the  system,  see 
il  Reports,  Chief  of  Engineers,  for  1897,  pages  3991-4014,  and 
0(5,  pages  2093-2095. 
ing  the  year  the  feeder  at  Great  Falls  was  cleaned  twice;   the 

between  the  Georgetown  and  Washington  City  reservoirs  was 
lly  pumped  out,  and  the  portion  in  the  vicinity  of  Rock  Creek 
was  inspected ;  about  3,400  cubic  yards  of  broken  stone  weiT. 
[  on  the  Conduit  road;  a  new  floor  was  laid  on  the  Pennsyl- 
a venue  bridge  across  Rock  Creek;  the  wooden  bridge  at  Dale- 
Reservoir  was  replaced  by  a  concrete  culvert  and  earth  fill ;  and 
ildings,  grounds,  and  other  structures  were  maintained  in  good 
and  condition. 

practic^e  of  closing  the  gates  at  Great  Falls  during  j)eriods  of 
urbidity  was  continued  with  good  results. 
Mition  is  invited  to  that  portion  of  the  report  of  the  officer  in 
?  which  deals  with  the  subject  of  consumption  and  waste  of 
The  prescMit  system  can  not  safely  supply  a  greater  quantity 
er  than  is  now  taken  from  it,  and  provision  must  l>e  made  either 
iterially  cutting  down  the  waste  or  for  increasing  the  supply  to 
le  for  the  increase  in  population  and  the  enlarged  per  capita 
nption  due  to  modern  conditions  of  li\4ng.  The  danger  of  an 
iiption  of  the  supply  is  discussed  in  the  Annual  Report  of  the 
of  Engineers  for  190r»,  pages  815  and  81(5. 

estimates  for  the  fiscal  year  ending  June  30.  1909,  are  as 
s: 

oration,  incliulinj?  salari<*s  of  nil  necessjuy  omployws,  mainti^ 
»  and  repair  of  the  Washinjrton  Aqne<Ui<*t  and  Its  ac(»essor!es. 
din^  the  Conduit  road,  the  Washinj^ton  City  rest^rvoir.  and  the 
lin^ton  A<iueduct  tunnel,  and  also  ineludinp  the  purehasc*  and 
tenaiK-**  of  liorses.  vehicles,  and  harness  and  the  eare  ami  niain- 

lee  of  the  stahle .$.'^3,000 

^liniinary   investigations  and  survevs  for  increasing  the  water 

y 10.000 

astrnction  of  a   dwellinj^  for  an  assistant  \\atehman  at  Great 

.  Md :;.000 

istniotion  of  a  eomhined  storehouse  and  stahle  at  Great  Falls. 

:^».000 

•kinff  the  grounds  at  the  Washington  City  reservoir r.,  000 

ergeney  fund  to  he  useil  only  in  case  of  a  serious  hreak  requirhig 
Kliate  repair  in  one  of  the  inii)ortant  aqueduct  or  filtration  plant 
tures,  such  as  a  dam,  conduit,  tunnel,  hridge.  huilding,  or  ini- 
nt  pieci*  of  machinery,  all  exi)enditures  from  this  appropriation 
reported  in  detail  to  Congress 5.000 

ill  probably  be  impossible  to  complete  the  dredging  and  rip- 
ig  in  Dalecarlia  reservoir  during  the  fiscal  year  1908.  A 
•opriation  of  the  balances  at  the  end  of  the  fiscal  year  1908  from 
llowing  appropriation  is  tlierefore  recommendea: 
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VoT  rouioval  by  <lrodKln>r  <>f  about  1:U.(Mm>  rubl<?  yards  of  se<luiu^iit  from  Dalo- 
carlia  reservoir.  ^siri.OOO. 

For  rii>rappiiiir  the  sides  of  DakM-arlia  n*s*'rvolr  for  a  width  of  aluMit  LM)  feet, 

WASHINGTON    A(ii:Kl)LTt'T.    I>.    C.    UKHV 

July  I.  IIHX).  I)alan4e  uuexiHMidtHl __   __ $2,245.57 

June  .'>n.  r.iOT.  amount  <'XiH'nded  during  fisral  year   ._  2,218.11 


IhMvm])er  lU,  IIXH*.  balanee  nnexiMMided  reverttnl  to  Treasury 32. 44i 

WASIIINCJTON    ACiUKIHTT.    I>.    C.    1IH.)7. 

Amoimt  appropriateil  l)y  aei  approved  June  27,  11KH» $3;),  000. 00 

June  ."»0.  1!H)7.  amount  ex'iiended  durlnj;  fiscal  year 29.274.88 


Julv  1.  lfM>7.  balauir  unexpendtHl ....      .__   3.725.12 

July  1.  11K>7,  outstanding'  liabilities 3.5(3.53 


,Tuly  1.  1JH>7.  balan<'e  to  revert  to  Treasury ._    156.59 

(See  Appendix  (i  G  G  1.) 

^.  Wasfrt/if/ton  Arpiednrt.  DiHtrirf  of  Coltrmhifu  Filtration  Plant: 
{A)  Constriirtton. — By  act  of  Congress  approved  June  6,  1000,  the 
sum  of  $*200,000  was  apj)ropriated — 

For  establishinjr  thosi»  portiims  of  a  filtration  plant  whieh  are  esnontlal  to 
the  i»i)eration  of  either  system  of  filtration  adopttnl     *     ♦     ♦. 

By  act  of  Congress  approved  March  1,  1001,  the  sum  of  $500,000 
was   appropriated — 

Toward  «'stablishinjx-a  slow  sand  filtration  plant     ♦     ♦     •. 

By  these  and  subsequent  acts  of  (\)ngress  there  lias  l>een  appropri- 
ated for  this  work  a  total  sum  of  $^^,4(58,405. 

At  the  heginning  of  the  fiscal  year  the  work  had  l)oen  practically 
completed.  A  storehouse  and  an  exi)erimental  filtration  plant  were 
built  and  some  grading  was  drme  during  the  year  by  day  labor.  No 
new  contiiK-ts  were  entered  into  and  all  contracts  in  force  at  the 
l)eginning  of  the  fiscal  year  were  clos(»d.  except  the  contract  with 
Henry  R.  Worthington  for  the  main  pumping  engines.  Very  little 
work  was  (Ume  under  any  of  the  contracts. 

Under  the  contract  with  Henry  IJ.  Worthington  new  condenserij 
were  instaHed  in  the  discharges  of  the  main  pumps  and  the  guar- 
anteed efficiency  was  obtained.  This  contract  has  Ixhmi  practically 
complete<l. 

The   neci^ssity   for  completing  the   plant    In*   the  construction   of 

works  for  pn^liminary  treatment  of  the  water  is  briefly  discus.sed  by 

the  officers  in  charge  imder  the  head  of  "Maintenance  and  Opera- 

tion. 

July  1.  IIKm;,  bahim-e  unexiHMidiHl $112,02ft.3« 

Amount  revertiMl  from  maintenan***'  and  o|vration  .Vpril  :U).  1JK)7 21.5.30.78 

134. 4(».  14 
June  30.  1!»07.  anumnt  exiK'iideil  durin;:  fis<-al  year (><;,  555.  35 


July  1.  JlHi7.  bahuu-e  unexiH'iidiHl.   __  ri7.I)13.79 

July  1.  1!H»7.  <mtstandin>;  liabilities     1,149.52 


July  1,  r.H)7.  balanee  availablo     06,764.27 


July  1.  r.H)7,  amount  eovennl  by  niu'omplet*^!  <*ontrn<'ts 11,674.61 

(See  Appendix  (;  G  Vi  i>.) 
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3,  Washington  Aqueduct^  District  of  Columbia^  Filtration  Plant: 
(B)  Maintenance  and  operation, — By  act  of  Congress  approved 
March  3,  1905,  the  sum  of  $70,000  was  set  aside  out  of  the  various 
sums  appropriated  for  the  construction  of  the  Washington  Aqueduct, 
District  of  Cohnnbia,  Filtration  Plant,  to  be  applied  to  maintenance 
and  operation  for  the  fiscal  year  ending  June  30,  1906.  Of  this  sum 
$49,108.57  was  expended  and  the  balance  reverted  to  the  appropria- 
tion for  construction.  By  act  of  Congi^ess  approved  June  27,  1906, 
the  sum  of  $80,000  was  appropriated  for  maintenance  and  operation 
for  the  fiscal  year  1907. 

The  Washington  Filtration  Plant  consists  of  a  pumping  station 
for  raising  the  water  from  the  Washington  City  reservoir  to  the 
filters;  of  29  filter  l>eds  of  the  slow-sand  type,  having  an  eflFective 
filter  area  of  1  acre  each;  of  a  filtered  water  reservoir,  having  a  ca- 
pacity of  about  15,000,000  gallons;  of  the  necessary  piping  and  valv^e^s 
for  carrying  the  water,  controlling  the  rates  of  filtration,  etc.;  of  a 
sand-washing  and  storage  svstem,  and  of  a  laboratory  for  testing  the 
the  water.  The  filtration  plant  has  been  in  continuous  and  successful 
operation  throughout  th(»  y(»ar  and  the  entire  water  supply  of  the  city 
has  been  filtered.  The  bacteria  have  l)een  reduced  from  an  average 
of  633  per  cubic  centimeter  in  the  Washington  City  reservoir  to  an 
average  of  31  in  the  filtered  water  reservoir.  The  average  turbidity 
has  l)een  similarly  reduced  from  29  to  2  parts  per  million.  The 
actual  numbc»r  of  bacteria  in  the  city  water  varied  from  4  to  200  per 
per  cul>ic  centimeter  during  the  year,  while  the  number  in  the  river 
water  I'an  from  70  to  63,000,  showing  an  actual  reduction  varying 
l>etween  85  and  99.9  per  cent. 

The  work  during  the  year  consisted  in  cleaning  and  operating  the 
filters:  in  analyzing  samj^les  of  water  from  the  jjeveral  reservoirs, 
from  each  filter,  and  from  taps  at  various  parts  of  the  city;  in  operat- 
ing and  keeping  in  repair  the  pumping  station,  and  in  doing  the  nec- 
essarv  clerical  work  connected  with  the  office.  All  work  was  done  bv 
day  labor. 

The  total  quantity  of  water  pumi)ed  to  the  filters  during  the  year 
was  24,417.73  million  gallons,  or  an  average  of  6G.89  million  gallons 
per  day.  During  the  year  33,900  cubic  yards  of  sand  were  washed 
and  34,781  cubic  yards  were  replaced  in  the  filters.  A\Tiile  the  quality 
of  the  city  filtered  water  has  been  excellent  bacteriologically,  it  has 
not  l)een  satisfactory  from  the  point  of  view  of  turbidity.  This  has 
been  sufficient  to  be  noticeable  during  a  large  part  of  the  year.  This 
confirms  the  experience  of  the  previous  fiscal  year  and  also  the  judg- 
ment of  the  three  experts  as  expressed  in  their  report,  dated  February 
18,  1901,  to  the  chairman.  Senate  Committee  on  the  District  of  Co- 
lumbia. 

An  experimental  plant  has  been  in  operation  since  February  8, 
1907,  with  the  object  of  determining  the  best  method  of  reducing  the 
turbiditv.  The  present  indications  are  that  the  most  feasible  means 
of  clarification  will  be  found  to  be  some  system  of  preliminary  coagu- 
lation, such  as  was  i-ecommended  by  Messi-s.  Hering,  Fuller,  and 
Hazen,  in  the  alK)ve-mentioned  report. 

Experiments  with  the  sand-handling  and  sand-washing  apparatus 
resulted  in  some  small  changes  which  greatly  increased  the  efficiency 
of  the  system. 

The  cost  i)er  million  gallons  filtered  was  $3.0T. 
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A  more  complete  description  of  the  Washington  Filtration  Plant 
may  be  seen  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1W)6, 
pages  2101  and  2102. 

The  following  estimate  of  the  cost  of  maintenance  and  operation  of 
the  Washington  Amiediict,  District  of  Columbia,  Filtration  Plant, 
for  the  year  ending  June  »S0, 1901),  is  submitted : 

1  superintendent $3,000 

1  chief  chemist  and  assistant  suiwrlntendent 2,100 

1  first  assistant  chemist 1,500 

1  second  assistant  chemist ^ 1,000 

1  steno^apher  and  clerlv ^ 1_  1,200 

2  janitors,  at  $G00  each 1,200 

1  chief  steam  engineer 1,800 

1  first  assistant  steam  engineer _ 1,440 

I  second  assistant  steam  engineer 1 1,060 

1  machinist 1,140 

ll)lack8mith.  at  $3.50  per  day,  300  days 1,000 

3  oilers,  at  $000  each 2,700 

3  firemen,  at  $JX)0  each 2,700 

3  laborers,  at  $540  each 1,020 

1  fiiter  foreman 1,800 

1  assistant  filter  foreman 1,080 

3  foremen,  at  $900  each 2,700 

3  watchmen  and  gauge  tenders,  at  $fKK)  each 2,700 

5  slcilled  laborers,  at  $720  each 3,600 

44  laborers,  at  $1.50  i)er  day,  for  300  days 10,800 

7  teams  with  drivers,  at  $2  per  day,  for  200  days 2,800 

I-»aboratory  and  office  supplies 800 

4,500  tons  of  coal,  at  $3.80 17.100 

Pumping  station  supplies,  oil,  waste,  packing,  repairs,  etc 7,000 

Filter  supplies,  tools,  hose,  and  repairs 8,000 


Total 90,610 

WASHINGTON    AQIJKDUCT.    DISTRICT   OF   <0].UMBIA.    FILTRATION    PLANT,    MAINTENAZfCB 

AN!)  OPERATION. 

July  1,  1000.  l)alance  unexpended :. $28,421.98 

June  30.  1!K)7,  amount  expende<l  during  fiwnl  year ___     .         0,882.20 


July  1,  1007,  i>al«nce  unex|)ended,  reverted  to  Washington  Aqueduct, 

District  of  C'olumhia.  filtration  plant,  construction,  April  :K),  1007..     21, 539.  78 

(See  Appendix  G  G  G  2.) 

MAINTENANCK,   WASHINCiTON    AQUEDUCT,   DISTRICT  OF  COLUMBIA.    FILTRATION   PLAMTv 

11K)7. 

Aimmnt  appropriated  l)y  act  approved  June  27,  1000 . . $80,000.06 

,Iune  30.  VM)1,  amount  exi>ende<l  during  flsi^al  year... 70,833.28 


July  1.  1!M)7.  I)alan<*e  unexiKMidtHl .. 0,100.72 

July  1.  11»07.  outstanding  liabilities 5,974. 


July  1.  lfH>7,  balaiin»  available 3,192.48 


July  1,  1007,  amount  covered  by  uncompleted  j-ontracts 2,499.75 

(See  Appendix  G  G  G  2.) 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROTTNDS 
AND  CARE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT. 
IN  THE  DISTRICT  OF  (^OLUMBIA. 

Officer  in  charge,  Col.  Chas.  S.  Bromwell,  U.  S.  Army. 

Extensive  repairs  and  betterments  were  made  alx)ut  the  Executive 
Mansion.  Much  miscellaneous  painting  was  done  in  the  apartments 
on  the  gi'ound  floor  and  on  the  second  (bedroom)  floor.  Work  was 
commenced  in  June,  1907,  for  repainting  the  entire  exterior.  Four 
rooms  on  the  drawing-room  floor  were  repainted,  the  furniture  in  four 
of  them  refinished,  reupholstered,  and  re-covered,  the  walls  of  two 
of  them  re-covered  with  new  material,  and  new  window  hangings 
provided  for  three  rooms.  Extensive  changes  were  made  in  the  cloak 
corridor  in  the  east  terrace  to  better  adapt  it  for  the  use  of  guests. 
Nece^ssary  repail^^  wore  made  about  the  east  terrace,  including  a  new 
roof  covering  and  rewiring  for  electric  lights,  and  the  west  terrace 
was  treated  in  the  same  way.  A  new  tin  roof  was  placed  on  the 
mansion.  Additional  fire  protection  installed,  a  new  pavement  of 
Indiana  limestone  laid  on  the  north  portico,  a  new  asphalt  pavement 
laid  on  the  north  area,  and  an  old  asphalt  walk  at  the  south  front 
replaced  with  a  new  cement  walk. 

At  Ford's  old  theater  building,  work  for  replacing  an  old  steam 
boiler  with  a  new  one  completed. 

The  house  and  lot  No.  204  L  street  XW.,  sold  at  public  auction  by 
authority  of  act  of  Congress  approved  June  30,  1906. 

Two  steel  arms  ])ut  in  for  equalizing  the  unequal  expansion  of  the 
cables  of  the  elevator  at  the  Washington  Monument,  and  the  usual 
care  extended  to  the  shaft  and  the  machinery  connected  therewith. 

Inspections  made  each  month  of  the  buildings  occupied  as  offices 
by  the  War  Department,  except  the  State,  War,  and  Navy  Depart- 
ment building,  in  connection  with  their  care,  preservation,  and 
safety. 

The  care  required  to  maintain  them  in  good  condition  was  extended 
to  the  improved  parks  and  park  places.  Six  park  spaces  added  to  the 
svstem  by  the  transfer  of  six  parcels  of  gi'ound  from  the  Conmiis- 
si oners  of  the  District  of  Columbia  to  the  Chief  of  Engineers.  Two 
unimproved  reservations  improved,  and  the  portions  of  Potomac  Park 
along  the  north  and  west  sides  of  the  tidal  reservoir  and  along  the 
river  side  between  the  inlet  to  the  reservoir  and  the  mouth  or  the 
Seveenth  street  sewer  canal  improved.  Cement  coping  constructed 
around  five  reservations,  a  total  of  4,069  feet  of  coping  and  24  corner 
posts;  12,792  square  yards  of  sod  laid  on  bare  lawns;  gravel  roadways 
resurfaced  with  crushed  stone.  Work  commenced  changing  the  loca- 
tion of  the  southeast  end  of  the  river  drive  in  Monument  Park  annex. 
Five  park  lodges,  551  park  settees,  2,206  iron  posts,  5,451  feet  of  iron 
bars,  and  11,^^14  feet  of  iron  chain  in  park  fences  painted;  21,046  feet 
of  water  pipes  and  3,647  feet  of  drainpipe  laid,  and  3,131  feet  of  brick 
gutters  and  66  catch  basins  constructed,  17  additional  park  electric 
lights  erected,  1,233  square  yards  of  new^  asphalt  roadway  and  88.7 
square  yards  of  new  asphalt  foot  walk  and  1,950  square  yards  of  old 
asphalt  footwalk  repaired,  and  4,150  square  yards  of  new  cement  foot- 
walk  constructed. 

At  the  propagating  gardens  the  various  structures  repaired  and 
maintainea  in  good  condition.    Over  1,000,000  plants  propagated  and 
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t>()J)  trees,  2,8e39  shrubs,  ;U,(K)0  bulbs,  aiKl  979,C4^)  j)Iants  planted  in  the 
public  parks. 

The  statue  of  (ieneral  McClellan  completed,  erected,  and  unveiled; 
the  full-size  models  of  the  bronze  lions  for  the  (xrant  memorial  com- 
pleted, a  model  for  the  Pulaski  statue*  approved,  a  contract  entered 
nito  for  the  Von  Steuben  statue,  and  the  working  model  of  the  statue 
completed  by  the  sculi)tor.  A  model  seli^cted  for  the  statue  of  Kos- 
ciuszko,  and  a  site  selected  for  the  statue  of  Longfellow. 

Improvement  and  betterments  made  in  the  departmental  telegraph 
line  and  the  overhead  line  on  Fourteenth  strwt,  between  B  street 
north  and  B  street  south,  placed  undergi'ound. 

Attention  is  invited  to  the  detailed  reix)rt  of  the  officer  in  charge, 
and  to  his  estimates  and  recommendations  for  the  fiscal  ve^r  ending 
June  :^0, 1J)09. 

The  estimates  are  as  follows: 

For  the  hnprovcinont  and  caro  of  ]>nl)lic  Imildiiip*  juid   prouiuls  in 
charj^e  of  the  Chiof  of  EngiiK»ors___  $:)00. 470 

For  eoiiii»onsation  of  persons  employed  by  olHct*  of  VnhUv  UuUdings 
and  Grounds 84,670 

Telegraph  Hnes  connecting  Capitol  witli  Deimrtnients :  Care  and  repair 

of  existing  lines _  l.TiOO 

For  contingent  and  Incidental  cxikmis4>s  of  public  buildings  and  grounds.         1.000 

For  care  of  Washington  MonunieiU  and  maintenance  of  elevatcu': 

Salaries  of  employ(H»s $8,820 

Fuel,  lights,  contingemies.  etc .*$.  0(K) 


11.820 

For  monument  and  wliarf  at  Waivelieid.  Va..  the  i»irtliplaiv  of  Wash- 
ington:  Kei)airs  to  wharf- _   ._   __   7.000 

For  rebuilding  sea  wall  on  Potomac  Uiver  front  l>etwe<Mi  arsiMial  wall 
and  N  St n»et  south ._ . 7,u00 


Total -      _.  473.000 

(See  Apj)endix  II  II  H.) 

nuktiikun  and  noutiuviostkun  lakks-  <  ouukctini;  and  issu- 
1n(}  ciiauts-  sukvkys— watku  lkvkls.  rueskuvatlox  of 
nia(;aua  fai.ls. 

As  early  as  IHU'i  local  survevs  of  the  Great  Lakes  for  sjTecial  pur- 
poses were  made  hy  eugini^*r  officers,  but  the  *'  Lake  Survey ''  as  a  sys- 
tematic work  was  commenced  in  1S41.  It  was  diligently  prosecuted 
thereafter  until  1S82,  when  for  a  time  extended  field  oiH»rations  were 
suspended.  The  correction,  printing,  sale,  and  issue  of  charts  con- 
tinued without  cessation,  however,  the  additions  and  corrections  beingf 
largely  hascnl  upon  local  survevs  and  reports  by  engineer  officers  in 
charge  of  the  river  and  harl>or  improvc^ments  on  the  lakes. 

Systematic  field  work  was  resumed  in  1880,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1808  operations  were  extended  to 
mclude  co«ruate  work  of  ol)s(»rvin«j:  and  investipiting  the  levels  of  the 
(ireat  Lakes  and  their  connecting  waters,  with  a  view  to  their  regula- 
tion in  the  interest  of  conmierce.  The  survey  proper  has  from  tJie 
l)eginning  Ihh'U  carried  on  under  the  War  Department,  l)eing  at  first 
conducted  by  the  Chief  of  Topogra^>hical  kngiiUH?i*s,  and  by  the 
Chief  of  Kngiueers  after  the  consolidation  of  the  Toi)Ogi*aphical 
Engineers  witli  the  Corps  of  Engineers. 

During  the  past  year  under  an  allotment  of  $r).(X)()  from  the  appi*©- 
|)riatioii  for  the  "Preservation  of  Niagara  Falls"  made  by  the  act 
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approved  June  29, 11)0(),  field  observations  and  measurements  have  been 
made  for  the  study  and  determination  of  the  effect  produced  by  the 
abstraction  of  water  from  the  Niagara  River  by  certain  power 
companies. 

The  first  legular  appropriation  for  the  Lake  Survey  was  made  in 
1841,  and  annual  appropriaticms  followed,  with  the  single  exception 
of  1847.  The  appropriations  to  date  for  all  purposes  of  the  Survey 
during  the  sixty-six  years  of  its  existence  have  aggregated  $4,061,879, 
of  which  $2,411.81  has  revei'ted  to  the  Treasury. 

The  following  extract  from  Professional  Papers  of  the  Corps  of 
Engineers,  United  States  Army,  No.  24,  describes  the  conditions  gov- 
ernhig  the  navigation  of  the  (Jreat  I^akes  in  1841 : 

Th(»  Lake  Survoy  wns  bopiiii  in  1841  under  an  appropriation  of  .$ir»,(X)0  made 
In  May  of  that  year.  At  tliis  time  tlie  country  lM)rdering  on  tlie  lower  lakes 
was  airead.v  pretty  well  settknl.  and  works  for  the  improvement  or  formation  of 
harbors  had  been  commenced  at  most  of  the  imiK>rtant  i»oint8  on  Lakes  Erie  and 
Ontario.  The  upi>er  lake  region  was  but  thinly  settled,  and  there  were  no  good 
harlK)rs  on  Lake  Iluron  and  but  one  (the  harbor  of  Chicago)  on  Lake  Michigan. 
Settlers  were,  however,  i>ouring  in  rapidly,  and  there  was  even  then  a  large  and 
constantly  increasing  connnerce  between  the  lake  iwrts,  esi)ecially  from  Buffalo 
to  Detroit  and  Chicago.  Communication  with  I^ake  Sui^erior  could  only  be  had 
by  iHjrtage  aroiuid  the  Sault  Ste.  Marie,  but  the  great  mineral  wealth  of  the 
country  was  attracting  attention,  and  a  survey  for  a  ship  canal  had  lK»eu  made  In 
1840  by  officers  of  the  Toiwgraphical  Engineers.  The  lake  commerce  was  carried 
on  under  many  diiliculties.  wliich  causcMl  much  loss  of  life  and  proi^erty  each 
year. 

There  were  no  charts  of  tlie  lakes  excei)t  the  Admiralty  charts,  compiled  from 
the  surveys  of  Capt.  IL  W.  Ray  Held,  of  the  royal  navy  (English),  and  these 
were  not  in  general  use  by  the  masters  of  American  vessels.  These  charts  were 
the  results  of  rapid  reconnaissances,  and  although  they  showed  the  coast  lines 
with  an  accuracy  which  is  remarkable  considering  the  rough  methods  of  survey- 
ing employed,  they  were  of  little  value  as  liydrographical  charts  of  the 
American  coast,  bei-ause  they  showe<l  the  depths  of  water  in  comparatively  few 
plact^s  and  l)Ut  a  small  number  of  the  many  ret»fs  and  shoals  which  are 
found  along  the  lake  shores. 

There  were  few  light-houses  and  lieacons  to  indicate  the  i)Ositlons  of  dangers 
to  navigation,  and.  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon 
their  own  knowledge,  which  was  fretpiently  only  acquirtnl  by  the  vessels  ground- 
ing on  a  shoal  or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  i)eculiar  dangers,  because,  while 
violent  gales  are  frequent  and  the  storuis  rival  tliose  of  the  ocean  itself,  a  vessel 
is  never  more  than  a  few  hours'  run  from  the  shore  and  can  not,  as  is  generally 
the  case  at  sen,  drift  before  the  wind  until  the  storm  is  over,  but  in  a  long-con- 
tinued gale  must  be  thrown  uiH>n  the  short*,  unless  a  ix>rt  or  harbor  of  refuge 
can  be  enterinl.  In  1841  a  vessel  leaving  Chicago  found  no  harl)or  or  shelter  In 
storms  until  the  Manitou  or  Beaver  islands  were  reached,  and  after  passing  the 
Straits  of  Mackinac  it  was  again  exi>ose<l  without  refuge  on  Lake  Iluron,  except 
in  the  vicinity  of  Pres<|ue  Isle,  until  the  head  of  St.  Clair  River  was  reached.  In 
sailing  from  Cliicago  to  Buffalo  tlie  greatest  difficulties  were  encoiuitered  In  the 
vicinity  of  the  Straits  of  Mackinac  and  in  the  west  end  of  Lake  Erie  on  ^iceount 
of  the  many  islands,  shoals,  and  rtH'fs  found  in  those  localities,  and  at  the  mouth 
of  the  St.  Clair  River.  ;it  which  no  improvements  had  lKM*n  made  in  1841,  and 
where  the  channels  were  not  only  circuitous  and  imrrow,  but  so  shoal  that  ves- 
sels in  low-water  seasons  frecpiently  were  fx)mi)elled  to  have  their  cargoes  taken 
over  the  l>ars  in  lighters. 

It  was  tljerefore  with  tlie  double  object  of  furnishing  reliable  chai'ts  to  lake 
ves.sels  and  of  determining  from  the  surveys  the  works  of  improvement  which 
were  nix'essary  to  the  prosjiei'ity  of  the  lake  connnerce  that  Congress  in  1841 
dire<'ted  a  survey  of  the  lakes,  and  that  annual  appropriations,  with  the  single 
exception  of  the  year  1847,  have  since  been  made  for  carrying  on  the  survey. 

During  the  first  ten  years  of  the  Survey,  while  a  general  geodetic  survey  of 
the  entire  chain  of  lakes  was  contemplate<l  for  the  future,  the  actual  operations 
w€»re  mainly  confined  to  surveys  of  sptn-ial  localities  where  improvements  were 
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called  for  or  wiiore  the  navij;atioii  was  difticult :  aud  where  the  surveys  were 
more  extended  they  were  little  more  than  ro<-onnaiK8ances.  This  course  was 
made  necessary  because  the  appropriations  were  inadequate  to  the  purchase 
of  the  finer  instruments  and  the  sui>iM»rt  of  the  larger  force  neoessarj'  for 
more  extensive  and  more  exact  surveys,  and  alsi»  because  of  the  pressing  need 
of  improvements  at  particular  localities,  for  which  pn^liminarj*  sur^-eys  .were 
essential. 

Up  to  the  present  lime  the  object  of  the  operations  of  the  Lake 
Survey  has  seemed  so  definite  that  the  work  has  been  conducted 
under  projects  covering  six^cifically  the  expenditure  of  the  appropria- 
tions as  made  by  Congiess,  and  no  general  project  covering  the  whole 
future  oi)erations  of  the  Survey  has  seemed  essential,  since  almost 
necessarily  the  more  vital  and  imi>ortant  parts  of  the  work  were  dis- 
posed of  as  earlv  as  conditions  would  permit. 

The  advisability  of  such  a  policy  as  would  form  the  projwr  basis  of 
a  general  project  has  never  lx»en  overlooked,  but  the  fact  that  hitherto 
the  Survey  has  kept  well  in  advance  of  the  needs  of  navigation  shows 
that  the  work  has  been  well  selected  and  organized. 

A  general  i^roject  covering  to  completion  the  oi)erations  of  the 
Survey  seems  now  desirable,  and  in  the  following  paragraphs  are 
presented  the  basis  and  explanation  of  the  project  now  submitted. 

The  Great  Lakes  and  their  connecting  waterways  are  properly  the 
right  of  way  of  a  vast  transportation  system,  and  the  burden  of 
exploring  aiid  improving  this  right  of  way  to  give  it  the  greatest 
( fficiency  and  safety  has  lxH»n  assumed  by  the  nation. 

The  water  area  of  the  (ireat  Lakes  and  the  connecting  and  out- 
flow rivers  is  about  05,000  sciuare  miles,  of  which  about  two-thirds 
is  on  the  xVmerican  sidie  of  the  international  boundary.  The  shore 
line  is  about  8,^345  miles  and  of  this  the  American  line  is  4,700  miles. 
As  a  basis  of  comparison  the  total  shoi'e  line  of  the  Altantic,  Pacific, 
and  Mexican  seaboards  of  the  United  States,  excluding  Alaska  and 
all  islands,  is  stated,  in  Senate  Executive  Document  Xo.  74,  Fifty-third 
C^ongress,  second  s(»ssion,  to  be  5,705  miles  long.  These  figures  are, 
however,  somewhat  elastic,  as  the  measurement  varies  with  the  close- 
ness with  which  the  sinuous  shore  line  is  followed. 

During  the  past  the  work  of  the  Survey  has  not  been  limited  by 
the  national  lx)undarv,  Ijecause  the  predominance  of  the  navigation 
interests  of  the  L^nited  States,  amounting  to  05  per  cent  of  the  com- 
merce of  the  lakes,  has  warranted  surveys  extending  to  those  parts 
of  the  main  traveled  vessel  tracks  passing  through  Canadian  waters; 
and,  where  ess(»ntial  to  the  integrity  of  navigation  charts,  as  along 
rivers  and  where  the  ve^si^l  courses  lav  close  to  the  Canadian  shore, 
this  shore  line  has  also  l)een  surveyecl.  It  is  well  known  that  the 
same  principle  has  In^en  applied  to  channel  excavation  in  the  connect- 
ing rivers  of  the  lakes. 

The  principle  that  alien  waters  are  properly  subject  to  exploration 
and  improvement  when  traversed  by  the  nation's  connnerce  is  unques- 
tionable, and  the  total  area  over  which  the  oj>erations  of  the  Lake 
Surv(»v  should  prop(»rly  extend  is  70,000  square  miles  and  its  shore 
line  not  less  than  (>,000  miles. 

Of  this  water  area  a  large  part  is  regarded  as  safe  for  navigation 
of  i)r(»sent  maxinuim  draft,  l)Ut  much  of  it  has  never  l)een  explored, 
anci,  without  close  soundings  or  sweeping,  the  evidence  is  either 
largely  negative,  as  based  upon  the  abs<Mice  of  disasters  indicating 
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shoals,  or  else  is  presumptive  an<l  based  upon  the  probable  continuity 
of  deep  water  between  widely  separate  soundings.  Increased  draft 
in  lake  vessels  is  likely  to  reveal  unknown  shoals  safely  crossed  with 
pi*esent  drafts.  Fishermen  have  reported  banks  requiring  examina- 
tion in  an  unsounded  area  of  500  square  miles  in  Lake  Superior,  ^i 
30-foot  bank  is  known  to  exist  in  the  middle  of  Lake  Huron,  and  a 
24-toot  spot  8  miles  off  Chicago  has  recently  been  reported.  Such 
reports  of  unknown  shoals  are  received  every  season,  and  examina- 
tions of  the  regions  follow. 

In  certain  portions  of  the  (Jreat  Lakes  the  lines  of  traffic  converge 
and  finally  follow  a  single  course  or  track.  The  coui'se  in  the  west 
end  of  Lake  P^rie  from  Detroit  River  light  past  Colchester  light 
and  through  Pelee  Passage  is  an  illustration  of  a  short  well-marked 
track  carrying  in  fair  weather  probably  95  per  cent  of  the  Detroit 
River  tonnage.  Hut  in  unfavorable  weather  vessels  frequently  turn 
into  Pigeon  Bav  for  shelter,  and  in  thick  weather  compass  errors 
and  drift  spread  the  vessels  so  that  the  clear  roadway  needed  should 
have  the  greatest  possible  width.  AMiile  the  limitation  to  fixed  tracks 
applies  especially  to  the  larger  class  of  ore  and  coal  carrying  freight- 
ers, the  passenger  and  fruit  boats,  on  the  other  hand,  and  those  in  the 
Toledo  and  Sandusky  trade,  make  a  mesh  of  roadways  covering 
nearlv  the  full  lake  area  in  this  vicinitv.  In  a  month's  examination 
in  1905  the  Lake  Survey  steamer  General  WiUutm.^  discovered  three 
new  rock  shoals  in  this  region,  and  the  formation  of  the  bottom  and 
the  neighl)oring  island  outcrop  indicate  the  probable  presence  of  many 
more  shoals. 

AMiile  vessels  endeavor  to  follow  definite  tracks,  these  vary  some- 
what with  the  season  of  the  year  and  with  wind  and  weather  condi- 
tions. In  fair  weather  the  natural  economical  tendency  is  to  take  the 
shortest  path,  but  during  gales  the  weather  shore  is  favored,  and  dur- 
ing fogs  the  shore  is  given  a  wide  berth.  On  the  ocean  a  vessel  may 
run  before  a  storm  wliicli  it  is  hazardous  to  face,  but  on  the  lakes — 
unless  the  storm  trends  lengthwise  of  the  lake — sea  room  is  lacking 
for  this  safe  course.  The  latter  condition  makes  navigation  during 
gales  more  difficult  upon  the  lakes  than  on  the  high  seas,  and  this 
(lifficulty  should  be  reduced  to  the  greatest  practicable  extent  by  a 
correct  knowledge  and  charting  of  all  areas  providing  sea  room  or 
anchorage. 

During  the  sea>on  of  1905  there  were  230"  casualties  to  vessels 
engaged  on  the  Great  Lakes,  173  lives  and  $3,952,750  being  lost.  The 
gale  of  November  28  alone  caused  the  loss  of  30  lives,  35  vessels,  and 
$1,881,000.  Probably  none  of  these  losses  was  due  to  incomplete 
charts,  but  during  such  storms  the  conception  of  limited  roadways 
for  vessel  traffic  completely  disappears.  The  entire  area  of  each  lake 
must  then  be  known  and  available,  and  the  lee  of  everv  island,  everv 
bay,  and  every  passage  becomes  a  possible  refuge  whose  exact  condi- 
tion nuist  be  correctly  charted.  Tlie  obscure  out-of-the-way  road  of 
times  of  quiet  becomes  the  haven  of  times  of  stress  and  peril.  It 
therefore  tollows  that  no  part  of  the  70,000  square  miles  of  the  water 
area  of  the  lakes  is  j^roperly  exempt  from  surveys.  In  much  of  it 
examination  need  not  be  minute,  but  on  the  other  hand  there  are  areas 
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sweeping. 
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100r>  the  domestic  lake  freight  traffic  amounted  to 
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:  of  a  single  year  is  more  than  the  United  States  has 
le  present  time  on  the  Great  Lakes  for  all  survevs,  har- 
lel  im])rovements,  locks,  and  canals.  Capitalizing  this 
rtt  4  per  cent  would  show  the  value  of  this  national  right 
;2,50(),000,000.  The  domestic  traffic  on  the  Great  Lakes 
it  the  rate  of  about  10  piu'  cent  annuallv,  and  by  1910 
ach  the  billion  mark  with  an  annual  national  saving  of 
)00. 
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of  improving  the  terminal  harbors  and  the  connectinff 
ike  Survey  alone  has  charge  of  the  examination  and 
f  the  vastly  larger  and  more  dangerous  areas  of  the 
l)roper.     It  charts  this  right  of  way,  searches  for  un- 

obscure  dangers,  studies  the  hydraulics  of  the  lakes, 
Al  data  for  the  solution  of  the  problem  of  maintaining 
surface  levels,  bettering  drafts,  and  protecting  the  lakes 
irei*s  threatened  by  water  divei^ions.  It  collects  from 
.»s  and  publishes  in  bulletins  informaticm  valuable  to  the 
ives  warning  of  the  exact  nature  and  positicm  of  newly 
mis,  wrecks,  derelicts,  and  other  dangers, 
nice  of  the  function  of  the  Lake  Survey  increases  with 
lie  of  traffic  and  with  the  ^ize  of  the  individual  carriers. 
foot  freighter  with  its  cargo  is  worth  more  than  the 
laintaining  the  Lake  Survey  for  more  than  three  years: 
[)tificatioii  of  the  position  of  obscure  or  recently  created 
n  one  year  save  many  such  vessels. 

the  Lake  Survey  has  done  a  most  laborious  and  credit- 
Is  splcuilid  system  of  triangulation  is  not  excelled,  and 
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shoals,  or  else  is  presumptive  an<l  based  upon  the  probable  continuity 
of  deep  water  between  widely  separate  soundings.  Increased  draft 
in  lake  vessels  is  likely  to  reveal  unknown  shoals  safely  crossed  with 
present  drafts.  Fishonneu  have  reported  banks  requiring  examina- 
tion in  an  unsounded  area  of  500  square  miles  in  I^ke  Superior,  n 
30-foot  bank  is  known  to  exist  in  the  middle  of  Lake  Huron,  and  a 
24-foot  spot  8  miles  off  Chicago  has  recently  been  reported.  Such 
reports  of  unknown  shoals  are  received  every  season,  and  examina- 
tions of  the  regions  follow. 

In  certain  portions  of  the  (ireat  Lakes  the  lines  of  traffic  converge 
and  finally  follow  a  single  course  or  track.  The  course  in  the  west 
end  of  Lake  Erie  from  Detroit  River  light  past  Colchester  light 
and  through  IVlee  Passage  is  an  illustration  of  a  short  well-marked 
track  carrying  in  fair  weather  probably  95  per  cent  of  the  Detroit 
River  tonnage.  But  in  unfavorable  weather  vessels  frequently  turn 
into  Pigeon  Bav  for  shelter,  and  in  thick  weather  compass  errors 
and  drift  spread  the  vess(*ls  so  that  the  clear  roadway  needed  should 
have  the  greatest  possible  width.  While  the  limitation  to  fixed  tracks 
applies  especially  to  the  larger  class  of  ore  and  coal  carrying  freight- 
ers, the  passenger  and  fruit  l)oats,  on  the  other  hand,  and  those  in  the 
Toledo  and  Sandusky  trade,  make  a  mesh  of  roadways  covering 
nearly  the  full  lake  area  in  this  vicinity.  In  a  month's  examination 
in  1905  the  Lake  Survey  steamer  General  WiUia/ntt  discovered  three 
new  rock  shoals  in  this  region,  and  the  formation  of  the  bottom  and 
the  neigh lx)ring  island  outcrop  indicate  the  probable  presence  of  many 
more  shoals. 

While  vessels  endeavor  to  follow  definite  tracks,  these  vary  some- 
what with  the  season  of  the  year  and  with  wind  and  weather  condi- 
tions. In  fair  weather  the  natural  economical  tendency  is  to  take  the 
shortest  path,  but  during  gales  the  weather  shore  is  favored,  and  dur- 
ing fogs  the  shore  is  given  a  wide  berth.  On  the  ocean  a  vessel  may 
run  before  a  storm  which  it  is  hazardous  to  face,  but  on  the  lakes — 
unless  the  storm  trends  lengthwise  of  the  lake — sea  room  is  lacking 
for  this  safe  course.  The  latter  condition  makes  navigation  during 
gales  more  difficult  upon  the  lakes  than  on  the  high  seas,  and  this 
difficulty  should  be  reduced  to  the  greatest  practicable  extent  by  a 
correct  knowledge  and  charting  of  all  areas  providing  sea  room  or 
anchorage. 

During  the  season  of  1905  there  were  230"  casualties  to  vessels 
engaged  on  the  Great  Lakes,  173  lives  and  $3,952,750  being  lost.  The 
gale  of  Xovembi»r  28  alone  caused  the  loss  of  30  lives,  35  vessels,  and 
$1,881,000.  Probably  none  of  these  losses  was  due  to  incomplete 
charts,  but  during  such  storms  the  conception  of  limited  roadways 
for  vessel  traffic  completely  disappears.  The  entire  area  of  each  lake 
must  then  be  known  and  available,  and  the  lee  of  everv  island,  everv 
bay,  and  every  passage  becomes  a  possible  refuge  whose  exact  condi- 
tion must  l)e  correctly  charted.  Tne  obscure  out-of-the-way  road  of 
times  of  quiet  l^ecomes  the  haven  of  times  of  stress  and  peril.  It 
therefore  follows  that  no  part  of  the  70,000  square  miles  of  the  water 
area  of  the  lakes  is  properly  exempt  from  surveys.  In  much  of  it 
examination  need  not  be  minute,  but  on  the  other  hand  there  are  areas 
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whoso  dopth  is  so  critical  that  sounding  alone  is  not  sufficient,  and 
sweeps  must  be  used  to  detect  bowlders  and  rock  pinnacles.  The  latter 
class  of  examinations,  when  in  exposed  hx^alities,  are  costly  because 
of  delays  due  to  weather,  a  working  season  of  si;c  months  duration 
ordinarily  affording  only  one  hundred  working  days — still  enough  for 
sounding  and  sweeping. 

Since  the  work  of  the  Lake  Survey  was  started  a  vast  transportation 


vessi»ls  of  the  lake  fleet  being  valued  at  $125,000,000.  Taking  the 
average  trip  rate  per  ton  as  G()|J  cents,  a  conservative  estimate,  the 
freight  charges  amount  to  over  $50,000,000.  Kail  rates  are  fully 
three  times  as  much  as  the  water  rates,  so  that  the  saving  to  the 
nation  by  reason  of  lake  transport  was  over  $100,000,000  for  the  year. 

This  saving  of  a  single  year  is  more  than  the  United  States  has 
spent  up  to  the  present  time  on  the  (ireat  Lakes  for  all  surveys,  har- 
bor and  channel  improvements,  locks,  and  canals.  Capitalizing  this 
yearly  saving  at  4  per  cent  would  show  the  value  of  this  national  right 
of  way  to  be  $2,500,000,000.  The  domestic  tralKc  on  the  (Jreat  Lakes 
is  increasing  at  the  rate  of  about  10  per  cent  annuallv,  and  by  1910 
promises  to  reach  the  billion  mark  with  an  annual  national  saving  of 
over  $1:^:^000,000. 

M<*anwhile  <leener  waterways  are  economical,  and  are  lx?ing  made. 
Kach  additional  toot  of  draft  for  the  large  carriers  means  an  increase 
of  10  {MM*  cent  in  freight-carrying  capacity  with  practically  no  added 
operating  cost.  Eventuallv  this  should  lead  to  lower  charges  and 
increased  saving  to  the  nation. 

In  tliese  deductions  no  <*ognizance  is  taken  of  the  enormous  passen- 
ger iraHic  of  lakes,  which  reduces  travel  considerabh'  bi»low  rail 
charges,  and  is  an  economic  fact. 

While  the  various  engineer  districts  of  the  Great  Lakes  are  char^;ed 
with  the  <luty  of  improving  the  terminal  harl)ors  and  the  connecting 
rivers,  the  Lake  Survey  alone  has  charge  of  the  examination  and 
exploration  of  the  vastly  larger  and  more  dangerous  areas  of  the 
right  of  way  proper.  It  charts  this  right  of  way,  searches  for  un- 
dis(U)vei-ed  or  obscure  dangers,  studies  the  hydraulics  of  the  lakes, 
so  as  to  furnish  data  for  the  solution  of  the  problem  of  maintaining 
mon»  uniform  surface  levels,  Ix^ttering  tlrafts,  and  protecting  the  lakes 
from  the  tlangers  threatened  by  water  diversions.  It  collects  from 
original  sources  and  publishes  in  bulletins  information  valuable  to  the 
carriers  aiul  gives  warning  of  the  exact  nature  and  position  of  newly 
discovercil  shoaN,  wrecks,  derelicts,  and  other  dangers. 

The  importance  of  the  function  of  the  Lake  Survey  increases  with 
the  total  volume  of  traHic  and  with  the  ^ize  of  the  individual  carriers. 
A  single  r)()0-foot  freighter  with  its  cargo  is  worth  more  than  the 
total  cost  of  maintaining  the  Lake  Suivey  for  more  than  three  years; 
and  prompt  notification  of  the  position  of  obscure  or  recently  ci'eated 
dangers  may  in  erne  year  save  many  such  vessels 

In  tlie  past  th(»  Lake  Survey  has  d<me  a  most  lalwu'ious  and  credit- 
able work.  Its  splendid  system  of  triangulation  is  not  excelled,  and 
its  early  hydroinaphy.  thojigh  originally  planned  for  12-foot  naviga- 
tion, with  dcpf lis  measured  Iwlow  mean  lake  level  was,  despite  the 
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criuleness  of  oarlier  methods  and  the  less  adequate  equipment  of  those 
days,  a  work  of  great  practical  vahie. 

In  the  earlier  surveys  the  necessity  of  careful  examination  of  areas 
deeper  than  18  feet  was  not  anticipated,  and  many  of  the  original 
charts  were  prepared  for  a  navigation  of  a  draft  not  exceeding  12 
feet,  with  soundings  referred  to  mean  or  average  stages  of  water. 
The  failure  to  forecast  the  vast  development  of  lake  commerce  is 
illustrated  by  the  history  of  the  construction  of  the  ship  locks.  As 
late  as  1881  the  Weitzel  lock  at  Sault  Ste.  Marie  was  completed  with 
15  feet  of  available  depth.  In  1896  the  Poe  lock  was  opened  with  a 
depth  of  less  than  20  feet,  and  the  latest  project  now  adopted  by 
Congress  calls  for  a  new  lock  with  24^  feet. 

Because,  in  the  hydrographic  surveys  prior  to  1870,  and  even  those 
from  1870  to  1878,  the  same  failure  to  anticipate  the  extraordinary 
development  of  lake  commerce  existed,  it  has  been  found  necessary 
to  resurvey  much  of  the  area  covered  by  prior  work.  Since  1900 
many  such  areas  have  been  reexamined,  and  due  weight  is  now  given 
not  only  to  possible  future  growth,  but  also  to  the  increased  depth 
needed  during  storms.  The  fair-weather  level  of  a  lake  is  subject  to 
serious  local  temporary  lowerings  during  severe  gales,  the  water  being 
crowded  to  the  end  toward  which  the  wind  blows.  The  west  end 
of  Lake  Erie  has  been  lowered  over  G  feet  in  a  westerly  gale.  The 
rise  and  fall  and  pitching  of  a  vessel  in  such  a  storm  calls  for  more 
water  than  her  normal  still  draft,  and  the  sum  of  these  two — low 
water  and  surging — makes  a  24-foot  shoal  a  dangerous  .menace  to 
20-foot  navigation.  Minute  care  is  now  taken  in  the  examination  of 
shoals  and  critical  areas  to  the  depth  which  the  requirements  of  com- 
merce demand,  of  80  feet  in  the  open  lakes  and  25  reet  in  the  connect- 
ing rivers,  referred  to  low-water  stages  instead  of  the  mean  lake  level. 

To  illustrate  the  need  of  this  Survey,  it  may  be  stated  that  in  a 
single  season's  work  upon  the  upper  St.  Lawrence  River  in  1902,  one 
hydrographic  party  alone  discovered  31  new  shoals,  mostly  rock,  and 
this  experience  has  been  repeated  in  other  localities,  modern  methods 
and  equipment  and  more  minute  examination  being  largely  the  cause 
of  these  discoveries. 

To  explain  these  discoveries  it  must  be  borne  in  mind  that  hydro- 
graphic  surveys  search  for  invisible  submarine  obstacles.  Assuming 
that  soundings  are  taken  on  north-and-south  lines  and  on  east-and 
west  linos  r>(>0  feet  apart,  thus  dividing  the  area  to  be  examined  in 
checkerboard  fashion,  the  travel  of  a  survey  boat  in  sounding  a 
square  mile  would  be  10  miles,  a  half  day's  work  at  practicable  sound- 
ing speed.  And  yet  a  shoal  as  large  as  a  city  block  might  still  exist 
undiscovered  in  one  of  the  squares.  With  a  more  minute  survey  on 
lines  220  feet  apart  a  day  and  a  half  of  boat  work  would  be  needed. 
In  rock  formation  a  mass  as  large  as  a  house  might  still  readily 
remain  undiscovered.  As  sweeping  alone  will  with  certainty  dis- 
cover isolated  obstacles,  and  as  the  earlier  surveys  were  by  soundings, 
it  is  easy  to  understand  why  the  resurvey  discovers  new  shoals  and, 
on  old  ones,  occasionally  finds  less  water  than  was  found  before. 

The  recent  successful  use  of  the  long  horizontal  wire  sweep,  intro- 
duced by  Principal  Assistant  Engineer  F.  C.  Shenehon,  of  the  Lake 
Survey,  has  rendered  sweeping  possible  at  a  cost  no  greater  than 
sounding  upon  lines  GOO  feet  apart,  and  areas  so  examined  may  be 
certified  clear  of  obstacles. 
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irveys  by  sounding  and  examination  by  sweeping  have 
lany  shoals  not  previously  known,  many  have  been  dis- 
vessels  striking  them,  with  resulting  loss  or  injury.  The 
s  a  partial  list  of  shoals  bearing  the  names  of  the  vessels 
;m : 

ice  Kiver — Hiiy  State  hIiouI,  SuiK^Tior  slioal.  lliiskell  shoal.  Empire 
euac   shoni,    Niagara    shoal.    (4ranite    State    is^hoal,    Rugee   Bboal, 
il,  Brantford  Hlioal. 
— Senei-a    slioal.    Wavorly   shoal.    American    Ka;;le   slionK    UnH,Man 

ti — llarloui  shoal,  Corsica  shoal. 

Mackinac  and  Jjike  Mic!iiK!ni — Majors  shoal.  Corona  shoal,  Vienna 

Uiver  and  Lake  SuiK?rlor — Knipire  ledge.  Atlantic  rock,  CambiiH 
shoal,  Hutchinson  slioal. 

n  in  s^^ardi  of  fishing  banks  have  discovered  some  shoals. 
4  minute  investigations  is  promptly  made  of  information 
>m  the  above-mentioned  sources,  and  the  results  are  imme- 
rted,  and  also  issued  in  the  form  of  bulletins, 
liable  information  from  all  possible  sources  is  usetl  to" 
possible  extent  in  perfecting  the  charts,  including  that 
x't  officers  and  from  recent  excellent  Canadian  surveys, 

is  taken  to  avoid  us(?less  duplication  of  work  already 
performed  either  by  the  Lake  Survey  itself  or  by  some 
•V  of  ecjual  trustworthiness.     On  the  other,  hand  natural 

created  new  shoals  and  shifted  old  ones,  particularly  in 
*ltas  at  the  mouth  of  the  St.  Clair,  Detroit,  and  Niagara 

such  areas  require  periodical  reexamination.  Southeast 
outside  of  Point  IVlee  in  Lake  Erie,  is  skirted  by  05  per 

lake  tonnage  and  furnishes  an  excellent  illustnition  of 
V  for  i)eriodical  resurvey  of  such  localities.    Ice  and  storms 

k  1  ft 

:  shift  existing  shoals  and  build  new  ones, 
ts  published  by  the  Lake  Survey  are  intended  to  furnish 
nation  only  as  is  nee<led  by  navigatoiN.  This  incl^^des 
topography  and  harbor  charts,  whi<*h  should  be  kept 
is  to  show  docks,  new  buildings,  and,  in  siiort,  all  changes 
es  which  may  serve  to  help  a  master  in  identifying  uccu- 
liij)'s  position. 

efereiice  has  alrea<ly  Ihumi  made  to  the  hydraulic  work  of 
urvey.  Tliis,  while  yet  incomplete,  owing  to  limitations 
Dut  by  natural  conditions,  is  of  great  magnitude  and  im- 
To  the  extent  of  recent  variations  in  stage  of  the  lakes 
the  (lischaiges  and  laws  of  variation  have  l)een  deter- 
In*  St.  Marys,  the  St.  Clair,  the  Detroit,  the  Xiagtira,  and 
vrence  rivers.  Ad<litional  work  in  this  direction  will  be 
hen  materially  changed  lake  stages  atlord  an  opportunity 
iig  the  range  of  observations  and  where  recent  artificial 
outflow  rivers  have  developed  the  need  of  more  di.scharge 
its.  Thus  the  building  of  the  (Jut  Dam  at  the  (laiops 
the  St.  Lawrenc(»  River  in  IDOJ^  changed  the  outflow  of 
id  raisecl  the  level  of  Lake  Ontario  half  a  foot;  the  open- 
\vat(»r- power  canals  at  Sault  Ste.  Marie  and  the  construc- 
ipen^ating  works  in  pie  rapids  has  changed  the  natural 
Lake  Su]>erior;  the  increasinir  withdrawal  of  water  for 
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e  Niagara  Kiver  above  the  Falls  has  probably  tended 

vel  of  Lake  Erie. 

ng  requirements  of  the  Chicago  Drainage  Canal  have 

on  all  vessel  tracks  on  all  lakes  and  rivers  below  the 
5te.  Marie.     These  encroachments  on  lake  drafts  point 

and    restriction,    in    turn    dependent    upon    reliable 
vledge;  and  the  necessary  data  have  been,  and  should 
ed  by  the  Lake  Survey, 
ion  has  lately  been  given  by  lake  marine  interests  to 

lake  levels  with  a  view  to  regulation  and  raising  the 
and  thus  affording  greater  draft.  With  a  foot  greater 
I  10  per  cent  increase  in  cargo-carrying  capacity.,  .the 

now  cost  $50,000,000  to  move  should  cost  about 
^he  difference,  capitalized  at  4  per  cent,  shows  the 
ot  added  to  the  surface  level  to  be  $100,000,000.  This 
newhat  approximate  statement  showing  the  practical 
ydraulic  investigations  of  the  Lake  Survey,  which  has 
eliable  available  data  for  the  determination  of  such 

of  the  highest  importance  that  this  work  be  extended 

)  the  foregoing  pages,  the  lakes  must  properly  be  con-* 
ht  of  way.  under  Government  ownership,  of  a  great 
system.  The  private  investment  in  American  vessels 
1'25,000,000,  and  in  terminal  docks  and  facilities  manj 
This  waterway  permits  the  movement  of  freight, 
gating  over  75,000,000  tons,  at  a  cost  of  one-third  rail 
lie  nation  in  dividends,  or  savings,  over  $100,000,000  in 
which  yearly  saving  is  in  excess  of  the  nation's  total 
'xploring  and  improving  the  right  of  way.  The  large 
erests  involved  and  the  profitableness  of  the  waterway 
ind  its  great  area  and  length  of  trackage,  warrants  a 
g  organization  to  explore,  improve,  and  maintain  iL 
ganization  consists  of  seven  engineer  districts,  mainly 
mj)rovenients  in  the  rivers  and  harbors,  and  the  engi- 
rt large — which  is  the  Lake  Survey — dealing  mainly 
open  lake  areas,  and  with  questions  relating  to  the  bet- 
hike  levels  and  safeguarding  the  carriers. 
sent  yearly  growing  size  and  draft  of  the  carriers  and 
of  commerce,  while  important  examinations  are  still 
»  Lake  Survey  should  be  operated  at  its  full  capacity 

I  project. 

ceding  especial  attention  are  those  where  the  traffic 

II  nd  concentrated  and  where  the  water  is  not  deep  and 
of  the  bottom  indicates  probable  obtructions,  namely. 

Lake  Superior  and  the  waters  around  Isle  iRoyal.  the 
ake  Mrchigan  and  the  north  end  of  tlie  same  lake  from 
Is  to  the  west  entrance  of  the  Straits  of  Mackinac,  the 
kinac  and  eastward  to  the  international  boundary,  the 
ike  f^rie,  and  the  east  end  of  Lake  Ontario,  including 
!  St.  Lawrence  River.     In  addition,  soimding  and  pos- 

are  needed  along  the  shores  of  the  lakes  at  certain 
ficiently  covered  by  the  earlier- work  of  the  Survey, 
are  the  south  shore  of  Lake  Superior  from  Sand  Island 

— r»4 
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)  Port  Wing,  Grand  and  Little  Traverse  bays,  the  Keweenaw 
ula,  and  south  shore  of  Lake  Superior  west  of  Whitefish  Point, 
lore  of  Lake  Alichigan  from  entrance  of  Green  Bay  to  .vicinity 
cago,  south  and  west  shore  of  Lake  Huron  from  Cheboygan  to 
I,  west  shore  from  Alpena  to  Saginaw  Bay,  Saginaw  Bay,  and 
to  Port  Huron.  The  earlier  surveys  did  not  go  largely  into 
?a  sounding.  Tliis  is  necessary  to  develop  the  general  con- 
ion  of  Iho  bottom  and  to  save  the  more  costly  sweeping  by 
by  positive  evidence  the  localities  where  shoals  not  now  known 
erhaps  exist,  these  shoals  having  the  general  character  of  sub- 
1  hills.  Deep-sea  sounding  should  l>e  systematically  done  on 
lakes. 

triangulation  work  of  the  earlier  surveys  was  of  unpi'ecedented 
tude  and  difficulty  and  was  done  with  an  accuracy  worthy  of 
ghost  praise.  Due  to  the  densely  wooded  character  of  the 
and  to  the  smoke  of  numerous  forest  fires,  it  was  found  to  be 
ible  at  that  time  without  excessive  cost  always  to  extend  the 
Illation  along  the  lake  shores,  where  the  stations  should  stand 
er  to  permit  topographv  and  hydro^aphy  to  be  accurately 
I.  In  recent  years  consiclerable  work  has  been  done  in  extend- 
^  primary  triangulation  to  the  lake  shores  by  means  of  second- 
id  tertiary  systems,  and  the  newly  devised  method  of  water 
Illation  promises  to  greatly  reduce  the  cost  of  filling  in  the 
ling  gaps,  which  are  as  follows:  From  A\Tiitefish  Point  to 
Island,  Lake  Superior;  from  Sturgeon  Bay  to  Milwaukee,  Lake 
jan;  from  Pyramid  Point  to  Indiana  State  line,  Lake  Michi- 
nd  from  Port  Austin,  Lake  Huron,  to  mouth  of  the  Detroit 

)reviously  stated,  physical  and  hydraulic  investigations  of  the 
nd  of  all  the  outflow  rivers  should  be  continued  so  as  to  extend 
ue  and  range  of  the  observations. 

nail  amount  of  precise-level  work  is  needed  in  order  to  close 
sting  work  and  to  permit  its  proper  adjustment.     This  closure 
be  carried  from  Lscanaba  to  Manjuette  and  from  Monroe  to 
nin  Citv. 

illy,  lake  navigators  are  demanding  the  most  accurate  data  as 
irnetiir  valuations  for  compass  errors,  and  therefore  work  on 
tics  should  be  continued  so  as  to  furnish  additional  data, 
iding  is  then^fore  nec(»ss:iry  over  an  area  of  [)XAii  square  miles, 
ch  2X>\0  miles  should  Ix^  swept.  In  additicm,  an  area  of  50,900 
miles  should  be  covered  with  deep-sea  sounding.  A  total  of 
inear  miles  of  shore-line  topojrraphy  should  l)e  taken,  with  an 
f  811)  square  miles.  The  remaining  triangulation  needed  is  695 
miles.  The  precise-level  lines  remaining  to  close  the  net  are 
lies  long. 

ddition  to  these  surveys  in  areas  specifically  stated,  the  prompt 
lation  of  areas  where  vess<?ls  report  ()l)st  ructions  should  be  con- 
as  heretofon\  and  some  small  amount  of  work  done  in  pcrpet- 
the  monuuients  of  the  old  triangulation. 

work  covered  by  the  descriptions  of  the  ])receding  paragraphs, 
ue  of  iM»w  and  the  revision  of  old  charts,  and  tlu'  preparation 
sue  of  necessary  bulletins  constitute,  then,  the  general  project 
ture  work  of  the  Lake  Survev. 
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the  year  the  main  work  of  the  Survey  was  conducted  until 
190G,  by  Lieut.  Col.  J.  L.  Lusk,  Corps  of  Engineers;  from 
to  April  20,  1907,  by  Col.  G.  J.  Lydecker,  Corps  of  Engi- 
I  after  April  20  by  Maj.  Charles  Keller,  Corps  oi  Engineers, 
!  of  the  principal  office  of  the  Survey  at  Detroit,  Mich, 
e  whole  work  of  conducting  surveys  and  water-level  obser- 
educing  the  results  thereof,  and  of  correcting  and  issuing 
1  bulletins  devolved  upon  that  office.  The  district  engineer 
[idered  important  aid  by  making  local  surveys  and  by  regu- 
plying  valuable  information  for  correcting  the  charts,  bul- 
1  supplements.  These  district  officers  are  located  at  Duluth, 
[ilwaukee.  Wis.;  Chicago,  111.;  Grand  Rapids,  Mich.;  De- 
h. ;  Cleveland,  Ohio,  and  Buffalo,  N.  Y.,  with  suboffices  at 
Marie,  Mich.,  and  ()swego,  N.  Y. 

the  earlv  months  of  the  present  fiscal  year  seven  parties 
le  field,  viz: 

rty  at  Niagara  Falls,  engaged  in  extending  surveys  of  the 
River  from  Echota  to  Lake  Ontario,  examining  the  ap- 
the  mouth  of  the  Niagara  River,  and  also  engaged  in  hy- 
ork  relative  to  the  effect  on  tlie  river,  lake,  and  Falls  of  the 
n  of  water  for  power  purposes. 

irties  engaged  in  effecting  a  crossing  of  the  north  end  of 
liigan  with  the  primary  triangulation.  During  the  progress 
1  porta nt  work,  soundings  and  topography  were  secured  in 
end  of  Green  Bay. 

st  of  these  parties,  after  completing  work  in  Green  Bay, 
ndings,  using  the  steamer  Search^  in  Lake  Michigan  off 
Bear  Point,  in  the  Straits  of  Mackinac,  and  in  the  vicinity 
on  Bay,  Wisconsin.  Much  topography  was  also  secured. 
X)nd  of  these  parties  continued  triangulation  on  the  east 
jake  Michifi^an. 

r  quartered  on  the  small  steamer  No,  1  completed  the  surveys 

Ilaven  and  Holland  harbors  and  the  lower  Saginaw  River. 

party,  with  the  steamer  Surt^eyor^  was  engaged  on  surveys 

-;t  end  of  Isle  Ro\al,  at  Marquette,  near  Gull  Rock,  and  at 

,  Lake  Superior. 

1  party  continued  the  primary  triangulation  down  the  west 
Lake  Huron,  across  Saginaw  Bay,  joining  on  the  work  of 
[\w(\  Point,  and  continuing  to  Port  Austin,  and  with  station 
outhward. 

ith  party  made  observations  on  magnetic  conditions  as  affect- 
lers^  compasses  in  Lake  Superior  from  Point  aux  Pins  to 
iver,  mainly  on  outlying  rocks  and  islands, 
arly  in  May  four  j^arties  have  been  in  the  field  and  are  en- 
the  following  work : 

rty  is  at  Niagara  Falls  engaged  in  the  hydraulic  investiga- 
led  for  determining  the  f)resent  and  probable  future  eflfect 
diversion  upon  the  American  Falls.  This  party  has  estab- 
tomatic  gauges  at  Buffalo,  Cliippewa,  Suspension  Bridge, 
:)f  Power  Canal,  and  Whirlpool  Rapids,  has  taken  float  ob- 
.  on  the  Canadian  side,  and  has  selected  a  good  gauging 
I  the  American  side,  where  it  is  hoped  soon  to  oegin  current 
lents. 
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lie  second  party  has  been  working  in  the  west  end  of  Lake  Erie 
:  of  Colchester  light  with  a  view  to  extending  and  widening  the 

over  which  sweeping  has  been  carried.  For  this  party  the 
ther  has  been  unusually  unfavorable,  but  some  valuable  results- 
e  lK*en  obtained. 

lie  third  party  has  been  engai^ed  in  sweeping  off  Thunder  Bay 
md,  where  an  oft -reported  shoal  has  given  navigation  good  ground 
apprehension.  This  party  has  swept  and  sounded  19  square  miles. 
'he  fourth  party  has  completed  a  survey  of  the  harbor  of  South 
len,  Mich.,  and  has  begun  that  of  the  harbor  of  St.  Joseph,  Mich* 
'he  execution  of  the  siirvey  which  terminated  in  1882  involved  a 
it  quantity  of  astronomic,  topographic,  and  hydrographic  work^ 
of  which  was  performed  with  a  high  degree  of  skill  and  accuracy. 
'.  result  was  the  preparation  of  a  series  of  reliable  charts  for  lake 
;els  and  the  furnishing  of  a  basis  for  works  of  channel  improve- 
it  upon  the  lakes  themselves  and  their  connecting  waters.  This 
rinal  series  consisted  of  70  charts,  all  of  which  were  printed  in 
^k  from  copperplates. 

he  extensive  revision  of  the  charts  now  under  way  has  for  its 
>ct  to  show  to  date  the  changes,  due  to  natural  and  artificial 
ucies,  which  have  taken  place  in  the  formerly  existing  conditions 
harted,  and  to  furnish  the  additional  information  concerning  the 
iter  depth  wliich  th(»  present  requirements  of  commerce  demand. 
.s  a  result  of  revisions,  cancellations,  and  additions  to  the  original 
es,  based  on  the  later  surveys,  there  are  now  in  force  114  lake 
VQv  charts,  of  which  4  are  in  black  from  old  copj^erplates,  68  are 
ogi'aphs  in  colors  from  copperphite  transfers,  31)  are  lithographs 
olors  from  stone  engravings,  and  3  are  photolithographs  in  colors. 
'he  charts  issued  in  colors  liave  all  depths  of  18  feet  and  less  in 
\  showing  at  a  glance  where  vessels  may  i)roceed  with  safety^  and 
considered  l)v  vess«»hnen  much  ])referable  to  the  old  style  printed 
>lain  black  and  white.  This  new  s<»ries  of  colored  charts  is  believed 
'onstitute  a  distinct  advance  in  chart  construction  and  printing, 

meets  with  high  favor  from  navigators  and  others, 
during  the  year  the  Detroit  offiire  has  revised,  transferred  to  stone^ 

printed  editions  in  colors  from  ID  copperplates,  revised  and 
ited  a  second  edition  in  colors  from  one  engraving  on  stone,  and 
raved  on  stone  and  issued  in  colors  7  entirely  new  charts  of  the 
iilar  series.  For  free  supplemental  issue,  5  small  insets  were 
raved  on  stone  and  (>  others  prepared  in  various  ways.  For  other 
^ernment  offices,  '2  maps  were  pre|)ared  by  photolithography  from 
wings  furnished.  In  additicm  to  the  almve,  revisions  of  4  copper- 
le  charts  and  engravings  on  stone  of  3  new  charts  of  the  regular 
es  are  almost  completed. 

If  the  entire  series  of  charts  there  had  l>een  issued  in  colors  5  on 
y  1,  1J>()0;  1:>  on  Julv  1,  1001 :  30  on  July  1,  1002;  49  on  July  1. 
i;  50  on  Julv  1,  1004;  73  on  July  1,  1005;  07  on  July  1,  1906;  and 
on  July  1,  1007. 

'p  to  February  20,  1800,  one  full  st»t  of  charts  was  issued  free  to 
I  United  States  registered  vessel.  Any  additional  charts  furnished 
1  vessels  and  all  furnished  for  other  unofficial  use  were  sold  at  the 
form  price  of  30  cents  each.     On  the  date  above  mentioned  the 
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sue,  except  for  official  purposes  of  the  Government,  was  dis- 
led  pursuant  to  law,  and  since  then  the  charts  have  been  sold 
private  and  unofficial  use  at  prices  ranging  from  5  cents  to  30 
ach,  the  price  being  intended  in  each  instance  to  cover  only  the 
■  paper  and  printing. 

rts  may  be  purchased  at  the  main  office  at  Detroit,  at  the  Canal 
at  Sault  Ste.  Marie,  Mich.,  and  at  the  United  States  Engineer 
in  Buffalo.  Complete  sample  sets  may  be  seen  at  the  United 
Engineer  Offices  at  Duluth,  Milwaukee,  Chicago,  Grand 
5,  Cleveland,  and  Oswego,  enabling  purchasers  to  select  exactly 
I  rts  thev  wish  to  order. 

n  1882  to  June  30,  1907,  a  total  sum  of  $27,240.58  was  derived 
he  sale  of  charts  by  the  Detroit  office  and  deposited  in  the 
I  States  Treasury. 

ing  the  fiscal  year  ending  June  30,  1907,  the  number  of  charts 
'  the  Detroit  office  was  13,795,  and  by  the  Buffalo  office  2,845,  the 
;ate  sales  being  10,()40.  The  proceeds  of  the  sales,  amounting 
>ir).97,  were  deposited  to  the  credit  of  the  Treasurer  of  the 
I  States.  The  Detroit  office  issued  3,115  charts  for  official  use 
e  Buffalo  office  45,  a  total  of  3,160.  To  date  nearly  340,000  of 
harts  have  l)een  sold  and  issued  for  actual  service, 
operations  described  call  for  extensive  surveys  and  a  vast 
t  of  office  work,  all  of  which  must  be  done  with  great  care  and 
c^y.  They  are  now  being  prosecuted  with  a  small  force.  To 
a  satisfactory  rate  of  progress  will  require  an  expenditure  of  at 
115,000  during  the  year  ending  June  t30,  1909. 
ddition  to  work  relating  to  charts,  the  Detroit  office  continued 
ions  under  the  project  adopted  in  1898  for  an  exhaustive  inves- 
n  of  lake  levels,  as  described  in  the  Annual  Report  of  the  Chief 
ineers  for  that  year,  pages  3774-3776.  The  prmcipal  field  work 
year  comprised  lake  temperature  observations  and  the  main- 
e  on  the  several  lakes  of  13  self -registering  water  gauges  which 
an  accurate  and  continuous  record  of  the  most  mmute  changes 
elevation  of  the  water  surface.  In  Appendix  III  of  this  report 
'  found  a  table  giving  the  discharges  of  all  the  Great  Lakes  at 
^an  stage  of  each  for  the  past  forty-six  years,  as  determined 
he  monthly  means  shown  on  the  plate  in  the  same  appendix, 
rork  is  now  fully  organized  and  it  is  highly  important  that  it 
lied  to  completion  as  rapidly  as  possible.  For  this  purpose  the 
:  $10,000  should  be  made  available  for  expenditure  during  the 
ear  ending  June  30,  1909. 

therefore  recommended  that  the  appropriation  for  that  year  be 
to  include  the  two  amounts  indicated  above,  and  that  it  be 
lated  as  follows: 

Kstimatr  for  the  fiscal  year  ending  June  30,  1909. 

uirvoy  of  Northern  and  Northwestern  Lakes,  including  an  necessary 
s  for  preparing,  corroctiiif:.  extending:,  printing,  and  issuing  charts  and 
s.  and  of  investifrnting  Isil^e  levels  with  a  view  to  their  regulation,  to  be 
itely  available  and  to  remain  available  until  expended,  $125,000. 
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190G,  bnlnnce  unexponded . $135,893.00 

:  appropriated  by  sundry  civil  act  of  March  4,  1907 75,000.00 

onfj  credited  to  account: 

?eipts  from  sale  of  old  boiler $100.00 

rk  done  for  other  engineer  districts 278.97 

'undnient  account  of  loss  of  property 1.28 

fundment  account  of  overpayment 1.30 

431.55 

211.324.64 
»,  1907,  amount  expcndetl  during  the  fiscal  year 136,857.6ft 

1907,  balance  unexpended 74.4C0.9S 

etins. — The  preparation  and  issue  of  the  series  of  bulletins, sup- 
itary  to  the  charts,  commenced  in  1880,  relating  to  the  river 
irbor  improvements  and  navigation  of  the  Great  Lakes,  was 
•ly  done  by  this  office,  but  was  transferred  to  the  Detroit  oflBioe 
2.  Of  Bulletin  No.  17,  the  last  issued  there,  about  2,300  copies 
Iready  been  distributed  to  the  marine  interests,  and  requests  for 
constantly  being  received.  These  bulletins  are  issued  annually, 
lonthly  supplements  through  the  season  of  navigation,  and  ^ve 
est  and  fullest  descriptions  of  the  i)rogress  in  works  of  river 
irbor  improvements  intended  to  benefit  the  navigation  of  the 
Lakes  and  their  coimecting  waters,  and  the  results  of  surveys  • 
>e  waters  made  under  the  direction  of  the  Detroit  office  of  the 
survey  and  the  district  engineer  officers.  Small  maps  showing 
ns  of  new  shoals,  changes  in  important  channels.  Harbors  not 
ise  charted,  etc.,  are  inserted  in  both  bulletins  and  supplements 
Lsion  arises. 

ual  icater  levels  of  the  Northern  and  Northwestern  Lakes. — ^A. 
howling  the  monthly  water  levels  from  July  1, 1906,  to  June  80, 
it  Marquette,  Midi.,  on  Lake  Sujx^rior;  Milwaukee,  Wis.,  on. 
Michigan;  Sand  Beach,  Mich,  on  Lake  Huron;  Cleveland,  Ohio, 
^e  Erie,  and  Charlotte,  N.  Y.,  on  Lake  Ontario,  will  be  found  in 
dix  TIL 

'  Appendix  III.) 

>XTIU)L   AM)  KE(iLI^\TION   OF  THE   WATERS  OF   NIAGARA   RIVEK  ANI> 
THE   PRESERVATION   OF   N1A(;ARA   FALLS. 


onnection  with  applications  for  permits  under  the  act  of  Con- 
of  June  29,  1J)00,  '"  For  the  control  and  I'egulation  of  the 
of  Niagara  River,  for  the  preservation  of  Niagara  Falls,  and 
lier  purposes,'-  the  Secretarv  of  AVar  directed  in  his  memo- 
n  ot  July  14,  100(),  that  Capt.  Chas.  W.  Kutz,  Corps  of 
eers,  should  institute,  under  the  direction  of  the  Chief  of 
L^ers,  an  investigation  of  conditions  existing  at  Niagara  Falls. 
tain  Kutz  submitted  a  report  August  1.").  11)()(),  ccmcerning  the 
companies  on  the  Canadian  side  (publislied  in  AVar  Depart- 
Doc.  No.  ii8-l),  and  a  report  October  5,  lUOO,  concerning  the 
companies  on  the  American  side  (published  in  AVar  Depart- 
)oc.  No.  289). 

ing  the  season  of  ItKM)  a  party  engaged  in  the  work  of  surveying 
cr  in  connection  with  tlie  Survey  of  the  Northern  and  North- 
II  lakes  made  observations  of  current  lines  and  velocities  and 


H 
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ations  of  water  surface,  redetermined  the  crest  line  of  the  tw* 
lets,  and  secured  a  series  of  photographs  showing  the  appearance 
i  rapids  and  cataracts  under  widely  varying  volumes  of  flow. 

operations  are  further  described  in  connection  with  the  Lake 
'y  report,  Appendix  III. 

his  opinion  of  January  18,  1907,  the  Secretary  of  War  directed 
hief  of  Engineers  and  Captain  Kutz  to  prepare  permits  for  the 
don  of  water  from  the  American  side  and  for  the  transmission 
wer  from  Canada,  and  it  was  also  directed  that  Captain  Kutz 
tailed  to  report  a  plan  for  the  supervision  of  operation  under 
ermits.  Questions  connected  with  the  preparation  of  permits 
rith  the  supervision  of  operations  were  under  consideration  at 
Dse  of  the  fiscal  vear. 

rch  20,  1D07,  Caj^ts.  John  S.  Sewell  and  Charles  W.  Kutz,  Corps 
i«:ineers,  were  detailed  bv  the  Secretarv  of  War  as  additional 
KM's  of  the  committee,  consisting  of  Messrs.  C.  F.  McKim,  Fred- 
jaw  Ohnsted,  and  Frank  Millett,  appointed  by  the  Secretary 
ar  in  connection  with  the  preservation  of  natural  scenic  effects 
iigara  Falls. 

rch  '20,  1907,  the  Secretary  of  War  aj)proved  a  recommendation 
»  Chief  of  Engineers  that  the  officer  in  charge  of  the  Survey  of 
orthern  and  Northwestern  Lakes  be  authorized  to  make  such 
rations  and  to  carry  on  such  operations  as  may  be  necessary  to 
nine  whether  the  diversion  of  the  authorized  amount  of  15,009 
feet  per  second  from  the  American  side  in  connection  with  that 
diverted  on  the  Canadian  side  for  the  development  of  100,009 
power  injures  or  interferes  with  the  navigable  capacity  of  said 
or  with  its  integrity  and  proper  volume  as  a  boundary  stream 
th  the  scenic  grandeur  of  Niagara  Falls,  and  the  sum  of  $5,009 
Hotted  for  the  investigation.  A  project  dated  April  30,  1907. 
ing  the  necessary  operations  was  approved  by  the  Chief  or 
leers  Mav  8,  1007,  and  a  Lake  Survev  party  organized  for  the 
)se  left  I)etroit  for  Niagara  Falls  May  20,^  1907.  The  opera- 
of  that  ])artv  to  the  close  of  the  fiscal  vear  are  described  in  con- 
•n  with  the  rej)ort  of  the  Survey  of  the  Northern  and  North- 
rn  lakes,  Aj)])eiKlix  III. 

addition  to  the  exj)enditures  made  in  connection  with  the  Lake 
'V  oj)erations  under  the  project  of  April  80,  1907,  the  sum  of 
K'V2  has  been  disbursed  by  Capt.  W.  J.  Barden,  Corps  of  Engi- 

disbursing  officer  of  the  Office  of  the  Chief  of  Engineers,  for 
ses  connected  with  hearings  before  the  Secretary  of  War,  for 
t  services,  and  for  traveling  expenses. 

it  npi)r<>i.ri}ite(l  by  i\ot  of  .Tuiio  20.  IfMXJ $50,  000.  Oe 

0,  1<M)T.  aiiiount  expended  during  tiseal  year 4.  30t).  Oil 

,  irniT,  balance  unexpended 45,  G93.  02 

.  11H)T.  outstanding:  Ii5d>ilitie.>;  « 085.08 

.  1007,  l)jilan<-e  m\  aibiijie '• 45,007.04 

e  question  of  pay  of  the  civilian  members  of  the  committee  appointed  by 
K'retary  of  War.  in  conneetion   with  the  preservation  of  natural  scenic 
at  Niagara  Falls,  yet  to  be  determined. 
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lAIl^UOVEMKNT  OF  TIIK  YELLOWSTONE  NATIONAL  PARK,  INCLUDING 
THE  COXSTUTTTION.  UEPAIR.  AND  MAINTENANCE  OF  ROADS  AND 
BRIDGES. 

Officer  in  charge.  First  Lieut.  E.  D.  Peek,  Corps  of  Engineers. 

The  Yellowstone  National  Park  was  set  apart  from  the  public 
domain  and  placed  nnck^r  the  control  of  the  Secretary  of  the  Interior 
by  act  of  Congress  of  March  1,  1872.  The  sundry  civil  act  of  March 
3,  1883,  directed  the  construction  and  iinj)rovenient  of  suitable  roads 
and  bridges  under  the  supervision  of  an  enirineer  officer  to  be  detailed 
by  the  Secretary  of  War,  and  in  July,  188»^,  an  engineer  officer  was 
designated  accordingly.  This  was  the  beginning  of  systematic  road 
construct  ion  in  the  Park.  The  j^revious  work  consisted  of  the  open- 
ing of  such  rough  trails  as  the  limited  means  permitted,  but  they  wero 
temporary  in  character  and  of  little  or  no  value  in  the  permanent  plan. 
Subsequent  to  the  sundry  civil  act  of  August  4,  1880,  the  exj^enditure 
for  the  improvement  was  transferred  to  the  War  Department,  and  it 
has  IxHMi  in  the  charge  of  the  Engineer  Department  with  the  excep- 
tion of  the  period  from  August,  1S0+,  to  March,  1800. 

At  the  outset  the  offictT  of  the  Corps  of  Engineers  in  charge 
adopted  a  project  (described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  18s7,  p.  oKM)  for  a  comprehensive  system  of  substan- 
tial roads  which,  with  the  change  of  the  act  of  Confess  of  March 
3,  1801,  is  the  basis  of  the  present  system.  The  sundrv  civil  act  of 
June  (),  1000,  directed  that  the  road  extensions  and  improvements 
should  thereafter  he  made  in  harmony  with  a  general  plan  to  be 
approved  by  the  (^hief  of  P^ngineers.  Such  plan  was  approved 
August  ii7,  1000.  modified  by  authority  of  the  Secretarv  of  War, 
dated  July  ±2,  1001,  and  further  modified  l)v  approval  of  the  Chief 
of  Engineers,  dated  July  *2,  1002.  The  sundrv  ci\il  act  of  June  28, 
lOO'J,  recognized  this  ])roject  and  provided  for  its  completion,  and  it 
was  practically  finished  during  the  fiscal  year  ending  June  30,  1906. 
Tt  comprises  a  bi^lt  line  or  main  circuit  which  reaches  all  of  the 
important  centers  of  int(*n»st,  with  side  roads,  bridle  trails,  and  four 
appro?u-Iu*s  Icadiiiir  from  the  park  boundary  to  difTerent  points  on  the 
l)elt  line — in  all,  about  o.^O  mil(»s  of  road  and  about  1*J5  bridges.     The  j 

sum  exj)iMide(l  to  Juno  :U),  1007.  including  maintenance  and  repairs,  ! 

is  $1,71:*>,.VJ1.1±     It  is  estimated  that  not  less  than  $200,000  of  this  j 

amount  was  oxpentled  iu  early  work  whicli  has  since  been  replaced  ; 

and  does  not  form  a  ])art  of  the  completed  system.     Maintenance  and  j 

repairs  have  co-t  about  i?4*'.'').S.VJ/j:),  leaving  about  $1,077,000.17  for  ! 

the  cost   of  the  permanent   w(jrk.     In  addition,  there  has  been  ex-  5. 

pended  on  work  done  for  other  Departments  the  sum  of  $850.05,  for 
which  the  Park  ap|)ro|)riation  has  been  reimbursed. 

The  sundry  civil  acts  (,f  June  :\(K  100(>,  and  March  4,  1007,  pro- 
vided funds  for  the  mainteuance  and  repair  of  improvements,  and 
projects  for  the  expcMiditure  were  approved  July  17.  1000,  and  April 
8,   1007.     The   work   of   the    past    fiscal    year   under   thes(»   projects  ' 

included:  1 

■ 

(Jeiiernl   repair  and  iiiMintonnnco  of  the  entire  system,  inoliidinpr  the  Cooke  i 

City,  Kast.  West.  :unl  Snntli  mads:  tlie  constriirtiou  of  a  n)ad  to  tlie  petrified  i 

iwi}  stmups  in   tlic  vicinity   of  Yanreys.  and  the  <*xravation  of  the  rcK'k  RUf-  j 
roiindinj;  one  nf  the  stnnip^:  repairs  to  i»ridirc^ :  the  n'i>hi<'in;;  of  Sulphur  Creek 

bridp'  hy  a  rnlvcrt  and  till:  layinir  of  tii(»  culverts ;  nnistnictlon  at  a  number  , 

of  |)oints  of  platforms  ft»r  the  huulin;:  and  unloading;  of  ctiaches;  coiiHtniction  » 
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of  platforms  and  stairways  In  the  Canyon,  of  outhouses  at  several  places,  and  of 
three  houses  on  the  Divide  for  working  crews;  the  clearing  of  dead  and  falling 
timber  from  the  roadside;  100  miles  of  road  sprinkled,  a  number  of  pumping 
stations  converted  into  gravity  tanks,  and  hydraulic  rams  installed ;  repairs  to 
sprinkling  wagons,  road  graders,  carts,  and  other  vehicles;  the  purchase  of  a 
portable  planer  and  the  dressing  of  lumber ;  maintenance  of  trees,  shrubs,  vines, 
and  lawns ;  the  erei-tion  of  a  fence  at  Hymen  Terrace,  and  of  an  iron  fountain 
in  front  of  the  residence  of  the  Unite<l  States  Commissioner;  care  of  the  alfalfa 
field  at  (xardiner  (since  transferreil  to  the  charge  of  the  superintendent  of  the 
I*ark)  ;  the  purchase  of  al)out  r>00  enameled-stcel  signs;  the  survey  of  a  road  to 
<x)nnect  the  Canyon  and  Tower  Falls,  and  a  survey,  in  progress,  for  a  road  from 
the  west  boundary  of  the  Park,  at  the  crossing  of  the  Gallatin  River,  to  a  iwlut 
on  the  Xorris  road  al»out  7  miles  from  Mammoth  Mot  Springs. 

It  is  proposed  to  apply  the  $200,000  estimated  as  a  profitable  ex- 
penditure during  the  hscal  year  ending  June  »W,  1909,  to  work  of 
maintenance  and  repair,  together  with  the  replacing  of  dry  retaining 
walls  with  mortar  or  concrete,  the  replacing  of  certain  wooden  bridges 
with  steel,  and  commencing  the  work  of  resurfacing  the  system,  m- 
cluding  the  purchase  of  the  plant  necessary  therefor.  The  work  is 
necessary  to  keep  the  improvement  available  for  use. 

More  extended  information  relating  to  previous  operations  is  pub- 
lished in  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows: 

lcS87,  page  nia:>..  A  resume  of  operations  from  1883  to  1887. 

10<»0, 1)ager>420.  A  general  resum^^  (covering  the  period  1872-1900. 

irKK).  page  5441.  The  general  plan  approved  August  27,  1900. 

1001,  i)age:^.707.  Modification  of  VM)1  in  the  general  plan  of  August  27,  1900. 

100.S,  page  2444.  (General  description  and  technical  details  of  work. 

IIX).").  following  iMige  2822.  Map  of  tourist  routes. 

July  1,  10<)C>.  l>alance  unexpended $00,615.10 

Amount  appropriated  by  sundry  civil  act  approved  March  4,  1907 75,000.00 

135,615.10 
June  30,  1007.  amount  expended  during  fiscal  year 78, 171.51 

July  1.  1907.  balance  nnexi>ended 57,443.59 

July  1,  1907.  outstanding  liabilities 17,783.41 

July  1,  1907.  balance  available 39,660.18 

Amount  that  can  be  profitably  expende<l  in  fiscal  year  ending  June 
30.  1909.  for  maintenance  and  repairs,  in  addition  to  the  balance 
unexpended  July   1,   11^>07 200,000.00 

(See  Appendix  J  J  J.) 

KOAD  INTO  MOUNT  RAINIER  NATIONAL  PARK. 

Officer  in  charge,  Maj.  H.  M.  Chittenden,  Corps  of  Engineers. 

Prior  to  the  coniniencenient  of  operations,  an  inferior  road  led  into 
the  park  from  the  western  boundary  of  the  forest  reserve  to  Long- 
mire  Springs,  a  distance  of  about  10^  miles,  and  rough  trails  extended 
thence  to  the  Camp  of  the  Clouds. 

The  sundry  civil  act  of  March  8,  1008,  appropriated  $10,000  for  a 
survey  of  the  most  practicable  route  for  a  wagon  road  into  the  park 
and  for  commencing  construction.  An  estimate  of  cost,  amounting 
to  $183,000.50.  was  submitted  to  Congress  March  22, 1904,  and  printed 
in  House  Document  No.  ()81 ,  Fifty-eighth  Congi'ess,  second  session,  and 
an  appropriation  for  continuing  construction  was  made  in  the  sundry 
civil  act  of  April  28,  1904.    The  project  thus  authorized  by  Congress 
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and  the  one  under  which  work  is  Iwing  carried  on  contemplates  the 
construction  of  a  wagon  road  from  the  western  boundary  of  the 
foreh:t  reserve  to  the  Camp  of  the  Clouds,  a  distance  of  about  25 
miles. 

Under  the  contract  with  A.  I).  Miller,  which  was  annulled  June  12^ 
U)0(),  about  1  mile  of  road  was  constructed  immediately  above 
Longmire  Springs.  AVork  has  been  carried  cm  during  the  past  year 
by  hired  labor  and  use  of  (xovernment  plant,  and  about  7  miles  of 
road  were  completed,  all  between  the  western  boundary  of  the  forest 
reserve  and  Longmire  Springs,  making  the  total  length  completed 
about  8  miles. 

The  total  amount  appropriated  to  date  is  $140,000,  of  which 
$17,iil(>.23  were  expended  on  surveys.  The  amount  expended  on  the 
work  of  the  existing  project  uj)  to  the  close  of  the  fiscal  year  ending 
June  aO,  1007,  is  $C.:),708.()H. 

It  is  i)roi)osed  to  use  the  amount  estimated  as  a  profitable  expendi- 
ture during  the  fiscal  year  ending  June  80,  1901),  in  constructing  the 
road  above  Longmire  Springs,  thus  increasing  the  extent  of  the  im- 
provement available. 

The  repoit  of  the  (ield  work  of  the  original  survey  made  in  1903  is 
printed  in  the  Annual  Keport  of  the  Chief  of  Engineers,  1904,  page 
4*207,  The  general  location  of  the  i)roposed  route  is  shown  on  the 
majj  of  the  survey  made  in  1904  for  a  propose<l  additional  road  into 
the  j)ark  from  the  east,  ])rinted  in  House  Document  No.  283,  Fifty- 
eighth  Congress,  third  session. 

.Tuly  1,  1IHM>.  hnlanco  uiicxiKMKlt'a. $a%404.74 

Auiount  appropiiatcil  by  siindr.v  civil  net  approvtMl  March  4,  1007 TjO,  000. 00 

113.401.74 
.Tiino  .'JO.   11M>7.   amount  oxptMulc<l  diiriiijjf  llscal  year,   fnr  works  of 

improvciuciit 56,324.00 

July  1.  11M)7.  halan<*c  uiu»xpcii(l(»(l 57* 080. 14 

July  1.  11M)7.  outstaiKlinjr  lial>ilitics 10,900.00 

July  1.  V.MH,  l»alaiic(»  available 46,180.14 

Amount  (('stimatcd)   rcquinMl  for  complcti<»n  of  existing;  projcvt 75,000.00 

Amount  that  can  be  profitably  (»xp(Mid(Ml  in  fiscal  year  ending;  .Tune 
:ui,  1IMH>.  in  ad(Iiti<ui  t(»  th«'  i>alancc  unexpended  July  1.  ltM)7.  for 
works  of  improvemenl 50,000.00 

(See  Appen<lix  K  K  K.^ 

MAI'S.   WAK   DKI'AK'PMKNT. 

With  the  $0,000  }i])propriatod  for  this  purpose  for  the  fiscal  year 
endiuir  .June  .*U\  11>07,  agre(»ments  have  he<'n  entered  into  for  the 
printing  of  live*  linrhor  charts  for  the  use  of  the  Coast  Artillery.  A 
maj)  \v,\s  also  been  printed  for  tlie  I)ej)artment  of  Dakota,  and  a  por- 
tion of  the  cost  of  niaj)s  for  use  in  <*onneeti<)n  with  maneuvers  or  the 
militia  has  been  pnid  from  tliis  appropriation. 

Existing  re<rulations  nnpiire  the  commanding  officer  of  each  post 
wIkm'c  tlicMv  lire  fixed  l)att<»ries  lM»arin<Lr  upon  a  channel  to  call  upon 
the  Kn<jrine<»r  Department  for  accurat(»  charts  showin«r  the  soundings 
to  the  extent  of  the  ranges  of  the  ^uns.     A  number  of  the«e  charts 
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will  be  required  during  the  fiscal  year  1909.  *  It  is  recommended  tl 
$5,000  be  appropriated  for  this  purpose,  and  an  estimate  of  th 
amount  is  submitted. 

BUILDINGS,  ARMY  WAR  COLLEGE,  WASHINGTON,  D.  C.  AND  ENG 

NEER  SCHOOL,  WASHINGTON,  D.  C. 

Officers  in  charge,  Capt.  John  S.  Sewell,  Corps  of  Engineers;  Maj 
Chester  Harding,  Corps  of  Engineers,  in  charge  of  new  work  since 
March  IG,  1907. 

The  creation  of  the  Engineer  Post  and  School  at  Washington  Bar- 
racks was  authorized  by  an  act  of  Congress  approved  June  30,  1902^ 
based  on  an  estimate  prepared  without  funds  available  for  the  prepara- 
tion of  detailed  plans  or  for  the  making  of  borings,  etc.  This  est  una  te 
contemplated  the  utilization  of  a  number  of  existing  buildings,  and 
provided  for  construction  of  new  buildings  inclosing  approximately 
4,000,000  cubic  feet.  A  unit  price  of  about  16  cents  a  cubic  foot  of 
space  inclosed  in  buildings,  all  contingencies  included,  was  practically 
the  basis  of  this  original  estimate.  Further  development  of  plans 
for  the  Engineer  Post,  and  for  the  War  College  building  authorized 
in  the  same  act,  led  to  the  approval  by  the  Secretary  of  War  of  a 
transposition  of  the  locations  of  the  two,  so  that  the  latter  building 
now  occupies  the  site  originally  planned  for  the  Engineer  Post.  This 
change  led  eventuallv  to  the  abandonment  of  the  effort  to  utilize  old 
post  buildings,  which,  upon  detailed  examination,  proved  also  to  be 
in  such  bad  condition  as  to  make  repairs  expensive  and  not  economi- 
cal. These  facts  were  reported  in  general  terms  in  the  Annual  Report 
for  1904,  page  741,  as  well  as  the  fact  that  the  Subsistence  Department 
had  utilized  the  post  for  a  distributing  depot,  which  was  not  antici- 
pated in  the  original  estimates.  The  army  appropriation  act  ap- 
proved June  12, 1I)(K),  provided  a  chaplain  for  the  Corps  of  Engineers^ 
who  has  been  assigned  to  station  at  this  post,  and  a  commissary  officer 
has  been  assigned  to  permanent  station  there,  both  calling  for  addi- 
tional quarters. 

In  view  of  these  and  other  similar  minor  changes  the  cubic  contents 
of  the  buildings  actually  provided  were  increased  by  increasing  the 
number  of  buildings  as  far  as  funds  would  permit,  actual  construc- 
tion having  been  almost  exactly  as  costly  per  cubic  foot  of  inclosed 
space  as  the  estimate. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  was  as 
follows : 

BlILl)IN(;S,    ARMY    WAR   COLLEGE. 

This  work  is  entirely  finished  and  the  accounts  all  settled  up.  For 
I'tailed  historv  of  this  work,  reference  is  made  to  the  Annual  Reports 
-  the  Chief  of  Engineers  for  the  years  190i>,  1903, 1904, 1905,  and  1906. 

iiouiit  appropriated  by  act  of  .Tune  .m  1902 $400,000.00 

loiint  appropriated  hy  act  of  April  'SA.  1004 300,000.00 

loiint  of  Treasury  transfer  for  niileaj?e  refunded  to  approprla- 

ion   187.04 

700,187.04 
'3  no.  1007.  amount  exi)ended  to  date 699,194.12 

1,  VMM,  hal.'ince  unexpended 1)92.92 

1,  10(>7.  outstandini:  liahillties 902.92 
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IiUIIJ)lNGS,    EN(;iNKER    8CII0it)L. 

All  the  work  authorized  under  aj)pr()priations  made  for  this  object 
up  to  and  indudin^  the  act  of  March  '2, 1005,  has  lx»en  completed  and 
the  accounts  for  those  appropriations  have  been  finally  settled  up. 
For  detailed  history  of  this  project  reference  is  made  to  the  annual 
reports  of  the  Chiei  of  Engineers  for  the  years  1902, 1903, 1904, 1905, 
and  100(). 

In  the  Army  appropriation  act  approve<l  March  2, 1907,  funds  were 
appropriated  for  additional  work  under  this  project  as  follows:  For 
completion  of  two  incomplete  sets  of  noiK^om missioned  officere'  quar- 
ters, $15,000;  for  construction  of  one  new  stable,  $17,500.  Plans  and 
specification  for  these  buildings  are  Hearing  completion,  and  work  of 
actual  construction  will  be  commenced  early  in  the  fiscal  year  1908. 
This  new  work  was  assigned  to  the  charge  of  Maj.  Chester  Harding, 
Cor])s  of  Engineers,  on  Marc^h  10,  1907. 

On  I)e(*ember  22,  1904,  the  Secretary  of  AVar  approved  a  general 
layout  which,  it  is  thought,  completely  meets  the  present  needs  of  the 
post  and  school ;  a  drawing  of  this  ])roposed  i)ost  accompanied  the 
report  of  Captain  Sewell  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  190().  Additional  buildings  are  shown  on 
this  sheet :  arranged  in  the  order  of  their  immediate  importance,  and 
with  the  estimated  cost  of  each  slated,  they  are  as  follows:  A  build- 
ing or  buildings,  for  j)ost  head(|uarters,  engineer  school,  engineer 
library,  engineer  museum,  etc.,  $;^')0,0<X);  barrack  No.  2  (completing), 
$35,000;  six  additional  double  sets  of  <iuartei*s  for  noncommissioned 
officers'  (junrt(»rs,  $()0,()(K);  new  i)ost  hospital,  $(>0.0()0;  bachelor  oflB- 
cers'  <|uarters,  $()5.000;  one  new  stal)le,  $17,500;  engineer  school 
power  liouse,  $2(),(K)0;  engineer  school  trade  shops,  $20,000;  quarter- 
master's coai  slied,  $S,00();  timber  shed,  $3,000;  quarters  for  chap- 
lain, $17,0()():  extending  and  comi)leting  the  system  of  roads,  sid!e- 
walks,  s<»wcrs,  water  sui)ply,  gas,  and  electrical  distribution  to  serve 
these  new  buildings,  $25,()()0;  field  observatory.  $3,000;  contingen- 
cies, $71,()0():  in  addition  there  is  urgently  required  a  storage  shed  for 
])onton  wagons,  which  is  estimated  to  cost  $12,500;  total,  $707,600, 
or,  in  round  numl)ers,  $770,000.  An  estimate  of  this  amount  is  sub- 
mitted. 

FuHer  details  of  tlnvso  new  buiMings  and  their  objects  are  given  in 
the  report  of  Captain  Sewell,  pnblislie<l  as  Api)en(lix  li  H  H  of  the 
Annual  Keport  of  the  Chief  of  Engineers  for  liKHi. 

It  is  recommended  that  Congress  provide  for  as  many  of  these 
items  at  the  coming  sessicm  as  the  general  coiulition  of  the  public 
funds  may  justify,  with  a  view  to  the  early  completion  of  the  post 
and  school. 

Amount  appropri.ittMl  by  net  of  .Tune  :W).  1002 $500,000 

Anxmnt  ni»|n-oi»rint('(l  by  n<l  of  Mnreh  2,  IIMKJ .3ei0.000 

Amonnt  ;i])proprl}it«»<l  by  net  of  March  2.  llMi."i 150.000 

Amount  nppropriateil  by  net  of  Mjircli  2,  1J»07 .T2. 500 

1 .  W2, 500 
Juno  ::o.  1IK^)7.  nint.unt  cxpondfMl  to  ilato l.OU). 000 

July  1.   r.)o7,  linljiiicc  unexpended .'12.500 

(See  A])pendix  L  L  L.) 


MONUMENT   AT   KINGS   MOUNTAIN.  861 

CONSTRUCTION  OF   BRIDGE   ACROSS   MISSISSIPPI    RIVER   BETWEEN 
FORT  SNELLING  RESERVATION  AND  ST.  PAUL,  MINN. 

This  work  was  in  the  charge  of  Lieut.  Col.  George  MeC.  Derby^ 
Corj^s  of  Engiiieei's,  to  November  17,  190(),  and  in  the  temporary 
charge  of  Col.  James  B.  Quinn,  Corps  of  Engineers,  from  November 
17,  1900^  to  June  7,  1907,  and  of  Capt.  E.  H.  Schulz,  Corps  of  Engi- 
neers, since  June  7,  1907. 

The  act  of  Congress  approved  March  17,  190G,  provided  for  the 
construction  of  the  bridge  at  a  limiting  cost  of  $250,000,  toward 
whicli  was  to  be  paid  not  less  than  $100,000  by  the  city  of  St.  Paul, 
not  less  than  $25,000  by  any  electric  street  railway  company  receiving 
right  of  transit  across  the  bridge,  and  such  sum  as  the  Secretary  or 
War  might  determine  by  any  steam  railway  company  hereafter  using 
the  bridge. 

The  sum  of  $100,000  has  been  secured  to  the  United  States  by  the 
city  of  St.  Paul,  and  the  sum  of  $25,000  has  been  paid  by  the  Twin 
Citv  Rapid  Transit  Company  for  the  right  of  transit  across  the 
bridge. 

A  site  has  been  selected  for  the  proposed  bridge,  wuth  the  approval 
of  the  Secretary  of  War,  about  300  feet  below  the  old  Fort  Snelling 
bridge. 

Amount  expended  to  June  30,  1907,  $4,128.43. 

During  the  year  the  site  was  surveyed  and  borings  made  to  deter- 
mine the  character  of  the  foundation.  Part  of  the  land  required  for 
approaches  was  purchased.  The  balance  of  the  land  needed  will 
probably  have  to  be  obtained  by  condemnation  proceedings.  Pro- 
j)osals  have  been  issued  and  bidders  asked  to  submit  plans  and  speci- 
fications.    The  bids  will  be  opened  July  19,  1907. 

Amount  rineived  from  Twin  City  Rapid  Transit  Company $25,000.00 

Amount  Mpproi)riated  by  sundry  civii  act  approved  March  4,  1907 125,000.00 

150,  000.  00 
June  ^0.  11)07,  amount  expended  during  fiscal  year,  for  works  of  im- 
I)rovement 4,  128.  43 

.July  1,  11K)7.  balance  unexi)end«Hl 145,871.57 

July  1,  ltK)7,  outstanding  liabilities 36.50 

July  1,  11)07,  balance  available 145,835.07 

(See  Appendix  M  M  M.) 

EUEC^riOX  OF  MOXT^MKNT  TO  COMMEMORATE  THE  BATTLE  OF  KINOg 

MOUNTAIN  IN  SOUTH  CAROLINA. 

This  work  was  in  the  charge  of  Capt.  G.  P.  Howell,  Corps  of  Engi^ 
neers. 

By  act  of  Con^re.ss  afjproved  June  16, 1906,  the  erection  of  a  monu^ 
nient  on  Kings  Mountain  battle  ground  to  commemorate  the  victory 
of  the  war  of  the  American  Revolution,  October  7,  1780,  was  author^ 
ized,  and  $30,000  appropriated.  The  construction  was  assigned  by 
the  Secretary  of  War  to  the  Engineer  Department.  During  the  year 
the  title  to  tlie  land  has  been  determined  by  the  Attorney-General  of 
the  United  States,  to  rest  with  the  Kings  Mountain  Centennial  Asso- 
ciation of  South  Carolina,  and  bids  for  the  erection  will  shortly  be 
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July  1,  190C.  balance  unexpended $30,000.00 

June  30,   1907,  amount  exjKjnded  during  fiscal  year,  for  works  of 

improvement 72.  23 

July  1,  1907.  balance  unexpended 29.027.77 

ERECTION  OF  MONUMENT  TO  THE  MEMORY  OF  SOLDIERS  WHO  FELL 
IN  THE  BATTLE  OF  NEW  ORLEANS.  IN  THE  WAR  OF  1812. 

This  work  was  in  the  charge  of  Capt.  J.  F.  Mclndoe,  Corps  of 
Engineers. 

By  act  of  Congress  approved  March  4, 1007,  Congress  appropriated 
$25,000  for  the  completion  of  a  monument  to  the  memory  of  the 
soldiers  who  fell  in  the  battle  of  New  Orleans  in  the  war  of  1812. 
The  design  of  the  monument  was  approved  by  the  Secretary  of  War 
May  17,  11)07,  and  the  work  of  construction  and  disbursement  of 
funds  assigned  to  the  Engineer  Department.  The  site  of  the  struc- 
ture is  at  Chalmette,  La. 

To  June  30,  1907,  no  expenditures  had  been  made. 

OFFICE  OF  THE  CHIEF  OF   ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1007,  the  following-named 
officers  were  on  duty  in  this  office  as  assistants : 
Lieut.  Col.  Frederic  V.  Abbot. 
Maj.  Ilarrv  F.  Hodges. 

Capt.  Charles  W.  Kutz,  until  Octol>er  12,  1906. 
Capt.  William  J.  Barden. 
Very  respectfully, 

A.  Mackenzie, 
Br}(/,  Geii.^  Chief  of  Enfjinccrs^  U,  S.  Anny. 

The  Secrktarv  of  War. 
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Abbev  Cut,  Hudson  River,  N.  Y.,  wreck  near 145 

AberiJeen,  Wash.: 

Bridge  across  Chehalis  River 828 

Bridge  of  city  across  Elliott  Slough 822 

Bridge  acrot?8  VVishkah  River 826 

Improvement  of  Grays  Harbor  and  Chehalis  River 783 

Academy  Creek,  Ga.  («€^'Brun8wick  Harlx)r ) 319 

Acushnet  River,  Mass.,  improvement  of  New  Bedford  Harbor 79 

Adams  (Yeek,  N.  C. : 

Fri<igeat  VVinthrop 824 

Waterway  via.     See  Beaufort  Inlet. 

Agate  Bay,  Mihn.,  improvement  of  harbor.... 586 

Ahnapee  and  Western  Railway  Company,  bridge  of 829 

Ahnai)ee  (Algoma)  Harbor,  Wis.,  improvement  of 610 

Alabama  River,  Ala.,  improvement  of 365 

Alabama,  Tenne«aee  and  Northern  Railroad  Company,  bridge  of 818 

Alameda,  Cal.,  improvement  of  Oakland  Harbor 740 

\  Alaska: 

Examination  and  survey  of  St.  Michael  Canal 802 

J         Improvement  of  St.  Michael  Canal 801 

Wreck  in  Tanana  River 80^ 

Albany,  N.  Y.,  harbor  lines  near  Van  Wies  Point 814 

Albany  Bridge  Company,  bri<lge  of 819 

Albemarle  and  Chesapeake  Canal,  N.  C: 
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Purchase  of  [see  Norfolk- Beaufort  Inlet  waterway) 263 

All>einarle  Sound,  N.  C. : 

Bridge  across 821 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound 258 

Improvement  of  waU*rway  to  Norfolk,  Va.,  via  Pa8<iuotank  River 258 

Algeria  (scliooner),  wreck  of 716 

Algoma  {  Ahnapee)    Harlx)r,  Wis.,  improvement  of 610 

Alice  (barge),  wreck  of 186 

AllegheDV  Countv,  Pa.: 

IkiilL'e  acrcf^s  Allegheny  River 819 

Bri<lg("  acTdss  Monongahela  River 828 
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Allouez  Ray,  Wis.     See  Duluth  Harbor. 
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Alpena  Harbor,  Mich.,  improvement  of 669 

Altamaba  River,  Ga. : 

Bridge  of  Georgia  and  Florida  Railway 828 

Improvement  of 313 
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dredge  construction 148 

Amelia  River,  Fla.     *SV6  Fernandina. 
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M  issiw-ippi  River  water.way ) 461 
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I1..1I  j.a.ve,  Mermentan  River,  La.,  improvement  of  {f<ee  Mermentau  River).  417 
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Examination  for  extension  of  breakwater 7i7 

Harbor  lines 81^ 

Improvement  of 712 

Wreck  off 718 

pinwall,  Pa.,  lock  and  <lam  in  Allegheny  River 548,649 

sistants: 

Civilian,  to  engineer  oflicers 19, 

On  duty  in  oilii-e  of  the  Chief  of  Engineers 862' 

;oria,  <  )reg. ,  examination  and  survev  of  harbor 789 

;bafahiya  Basin  levee  Ixiard  of  Ix)uisfana,  lock  and  dam  in  Bayou  I^fourche.  830' 
jhafaliiya  River,  I-a.  : 

Bridge  near  Melville 821 

Gauging  ( y* *•  Mississippi  River  Commission ) 812 

Rectiticatinn  nf  mouth  by  Mississippi  River  Commission 812 

antic  City,  X.  J.,  wrecks  off 207 

antic  City  and  Ocean  C'ity  Kailroad  Comitfinv,  briilge  of 888 

antic  Hisi:hlan«ls,  N.  J.,  examinaticm  of  Santly  Hook  Bay  for  breakwater..  176 

antic  (South)  States,  removal  of  water  hyacinths  from  Floriila  waters  ....  348 

antic  Ocean,  wrecks  off  Atlantic  City.  N.  .J 207 

antic  Shore  Line  Railway  Company,  bridge  of 823 

chmuty,  Messrs.  Shaille  c^-,  bridge  of 824 

gusta,  <ia. : 

Impro\rinent  of  Savannah  River  aln^ve 319 

Improvement  of  Savannah  River  l)elow 308 
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INDEX.  Ill 

Paire, 

8ta,  Minn.,  dam  acro^'s  Mi^^8i8sippi  River 829 

ra,  N.  C,  bridge  across  South  Creek 820 

Bet«  Soles  Lake,  Mich,  {see  Frankfort  Harbor) ■..  663 

18  Crossing,  Chickasahay  Kiver,  Miss.,  bridge  at 823. 

B. 

Bay  of  Biloxi,  Mi.^s.  {see  Biloxi  Harbor)  38^ 

Cove,  Portland  Harbor,  Me.     See  Portland  Harbor. 

Creek,  Va. ,  wreck  in , 262 

(  Weyinoiilh)  Kiver,  Mass.,  improvement  of 64 

River  Bridge  Company,  bridge  of 816^ 

II  ( barge ) ,  \v  reck  of 94 

luce  River,  Me.,  improvement  of 25 

r  ( barge) ,  wreck  of *. . . 207 

vin,  III.,  bridge  across  Kaskaskia  River 821 

rd,  Wasli.  {.^ee  Pnget  Sound-Lake  VV^aahington  waterway) 791 

rds  Ferry,  Tenn..  bridge  across  Caney  Fork  River 825 

iiore  and  Ohio  liailroad  Company: 

Iridge  across  (irand  River,  OWo 824 

iridge  across  Ofnu  River  F)etween  Parkersburg,  W.  Va.,  and  Belpre,  Ohio.  828 

Iridge  across  Ridley  Creek,  Pa 825 

bridge  across  Susquehanna  River 828 

nore,  Chesapeake  and  Atlantic  Railway  Company,  bridge  of 825 

nore  Harbor,  Md. : 

)efenses  of 5 

niprovement  at  Spring  Garden ^ 211 

niprovement  of  channel  to 208 

mprovement  of  channel  to  Curtis  Bay 210 

or  Harbor,  Me. ,  improvement  of  Penobscot  River 26 

IarlM)r,  Me.,  construction  of  breakwater 23 

.ake,  M ich.  {.<ee  Arcadia  Harbor) 662 

itiible  County,  Mass.,  bridge  of 827 

cks,  Washintrton,  I).  C.     So>  Washington  Barracks. 

n  River,  Ky. ,  operating  and  care  of  lock  and  dam 581 

',  ('omiuodore  John,  monument  to 841 

lolomew  Bayou,  La.  and  Ark.,  improvement  of 463 

River,  .Mass.,  bridge  at  Yarmouth  and  Dennis 827 

op  Bayou,  Tex.,  improvement  of 436, 440 

nan,  R.  1).  (schooner),  wreck  of 288 

ries,  gun  and  mortar.     See  Fortifications, 
ry,  the,  New  York  Harbor,  N.  Y.  : 

UMuoval  of  reef  in  North  (  Hudson)  River,  off 150 

V^reck  in  Fast  Ri  ver.  off 145 

Dro,  N.  C. ,  l)ridge  across  F5ay  River . .  .* 823 

younties  Railway  Company,  bridges  of... 820 

<idge  channel,  New  York  Harbor,  N.  Y.,  improvement  of 151 

iiver,  X.  C,  bridge  near  Bayboro , 823 

de  channel.  New  York  Harbor,  N.  Y.,  improvement  of 148 

de  plantation,  La.,  bridge  across  Bayou  Teche 828 

Creek,  M  iss.,  bridge  across 822 

yville,  Ky.,  l)ridges  across  North  and  South  forks  of  Kentucky  River 821 

ort  Harbor,  N.  C.  : 

mprovement  of 273 

mprovement  of  waterway  to  Newbern 272 

mprovement  of  waterway  to  New  River 277, 279 

ort  Harbor  and  River,  S.  C,  improvement  of  waterway  to  SavanDah  {see 

annah  Harbor) 305 

ort  Inlet,  N.  C.  : 

)xami nation  and  survey  of  waterway  to  Norfolk,  Va 263 

Ixamination  and  survey  of  waterway  to  Pamlico  Sound  {see  Norfolk- 
Beaufort  I nlet  waterway ) 263 

mprovement  of 275 

m f )rovement  of  waterway  to  Pamlico  Sound 271 

ort  River,  S.  C.     See.  Beaufort  Harbor  and  River. 

nont,   Miss. ,  bridge  across  Leaf  River 824 
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'aumont,  Sour  Lake  arui  VVcHtern  Railway  Company,  bridge  of 820 

'averton  and  Willslnir;;  Railroad  O^mpaily,  bridge  of 826 

dim*  (Liberty)  Ihiland,  New  York  Bay,  N.  Y.,  exarninatiDn  for  channel  west 

oi  Robbins  rei»f  li^ht-house  to  Kill  van  Kiill 175 

e  Trot*  Sbcal**,  Tennesfiee  River,  Ala.,  improvement  of 628 

jeau  Lake,  La.,  bridge  acr(«s 821 

llaire,  Ohio: 
SW  nfxo  Ohio  River. 

Hridjre  aoropH  ( )hio  River 819 

llaire,  Ben  wood  an<l  Wheeling  Bri<lge  Com]>any,  bridge  of 819 

lie  Isle  bridg«»,  Detroit  River,  .Mich.,  wreck  above 698 

lie  River,  La.,  removal  of  water  hyacinths 427 

lie  River,  Mich.,  improvement  of 682                    j 

llhaven,  N.  O.,  bridvre  acro.s**  Pungo  River 821 

llingham  Bay  and  Harbor,  Wai?h.: 

ffarlior  lines?  in  I  and  J  street-^  wat(Twav 815 

Improvement  of  Whatcom  Creek  waterway  (New  Whatcom  Harbor) 797 

Ipre,  Ohio: 

Rridire  across  Ohio  River  to  rarkernburtr,  W.  Va.,  con.«tru<!tion  of 818 

Hridge  acrosH  Ohio  River  to  Parkersbnri;,  W.^Va.,  obstructing  navigation.  828 

Itrami  Klectric  Light  and  Power  Company,  dam  of 830 

Izoni,  Mis.**.,  bridge  across  Yazoo  River 817 

nddji,  Minn.,  dam  in  Missis-sippi  River ' 830 

nnelt,  J.  W.  (tug),  wreck  of 624 

nton  Harbor  Canal,  Mich,  {.see  St.  Joseph  I  larbor) 640 

nwood,  W.  Va.: 
iSn'ttho  (.)hio  River.  i 

Rridgcacro>s  Ohio  River : 819 

rgen  l*oint  light.  N.  .L,  examination  an<l  survey  of  reef  at 176 

rrien  Springs,  Mich.: 
»S(r  alfo  St.  .Joseph  River. 

Dam  across  St.  Joseph  River  near 830 

rrien  Springs  ]*uwer  and  Klertric  Comjiany,  dam  of 830 

verly  Harbor,  Ma>s.,  inii>rovenu.nt  of 51 

^  Barren  River,  Ky..  operatimr  and  c^ire  i»f  l«n-k  ami  dam 581 

I  Fork  an<l  International  Falls  Railway  Company,  bridge  of 826 

^  Fork  River,  Minn.: 

Bridge  across.. 820 

Kxamination  of 511 

r  Hay  Harbor,  Fishers  Island,  N.  Y.,  examination  and  survey 118 

:  Kanawha  River.  W.  \'a. : 

Impn.>veinent  (»l 562 

Ofjeratinir  and  eare  ot  l<M'ks  and  ilams 563 

i  Sandy  KiviT.  W.  \'a.  and  Ky.: 

Bridge  acro-s  Levisa  Fork  a?  rp-stoufbiirg,  Ky 826 

Bridge  across  TuL'  Folk  at  Williams*»n,  W.  Va 819 

IniproNcment  oi.  in«ludin;:  Tii'^  and  Li'visa  forks 565 

Operating  and  caii'  «'i  ioi'k>  and  dams 568 

;  SaraM)ta  l»;iy.  Fla..  improvement  "d" 338 

:  Sioux  liiver,  S.  !);ik.,  ice  liarb  )r  at  Sjoux  ( 'ity,  Jowa 511 

:  Stone  Lake.  Minn.,  snrvey  of 509 

:St«.ny  Islaiui.  Huds'>n  liiver,  N.  Y.,  harbor  lines .*.  814,815 

:  Sinitiowef  Biver.  Mi^>.: 

BiidL'c  at  Lelirion 817 

Bri<lge  in  Sharkey  ( -oniity 817 

Improvement  of 469,471 

can  Lake.  l^i..  bnMge  a.To>s 821 

oxi  Harbor,  Mi>>..  impr-'vement  (»i" 389 

!i*ayne  \\.\y.  V\n  ,  improvfinent  of 332 

iniarck  llarl>or,  N.  l';ik.  i  »■/' Mi-.-onri  Biveri 511 

lek  Lake,  Mi«h..  impio\emenl  t>f  H"llaii«l  Harbor 647 

ick  Miiiyo  BiiilL"-.  >.  ('.,  bridge  ;jiTo>s  .Mi mro  Cr.M-k 826 

ick  Miriiio  (.'rt'ek,  S.  ( '.: 

Bridge  air«">- 826 

1  mprovem»*nt  of 296 
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k  River,  Ark.  and  Mo.,  improvement  of 481 

k  River,  La. ,  improvement  of 461 

k  River,  Mich.: 

Improvement  at  mouth 675 

Improvement  at  Port  Huron 680 

k  River,  N.  C,  improvement  of 281 

k  River,  Lorain,  Ohio,  improvement  of 706 

k  Rook  HarlHjr,  Conn,  [see  Bridgeport  Harbor) 108 

k  Rock  Harl)(>r,  N.  Y.: 

I mprovement  of 724 

Improvemt'ut  of  Buffalo  entrance 723 

Improvement  of  I^ke  Krie  entrance 722 

k  Warrior  River,  Ahi. : 

Bridge  a(n)«s  Locust  Fork  near  Short  Creek 824 

Improvement  above  Tuscaloosa 373 

Improvem*»nt  below  Tuscaloo-a 374 

Operating  and  care  of  locks  and  dams 382 

kwater  (reek,  or  River,  Va. : 

Bridge  at  Sout h  Quay 823 

Improvenient  of 260 

kwater  River,  Fia.,  improvement  of 360 

k  Island,  R.  I.: 

Construction  of  harbor  of  refuge 91 

Impr<»vemcnt  of  (ireat  Salt  I'ond 92 

Wreck  near  ent ranee  to  (J reat  Salt  Pond 94 

>d  River,  La.  (see  Tickfaw  River) 412 

►<ly  Point  li;rht-house,  Md.,  wreck  near 228 

rds  (si^r  (ihn  Comini^^'-'ions) : 

National  Coast  Defense  Board 5 

( )f  Engineers  tor  Rivers  and  Harbors 807 

< )n  Fortilications  or  other  Defenses  ( Kndicott  Board) 5 

The  Board  of  Engineers 5 

ts.     See  Dredirt'  boats  lui'l  Wreck.s. 

jf  River,  La.,  improvement  of  463,464 

ne  Chitto,  La.,  improvement  of 410 

Lie  Falia,  La  ,  improvement  of 411 

lie  Sound,  N.  C,  improvement  of  waterways  via 277,279 

nie  Doon  ( barkentine),  wreck  of 94 

tns,  building  of 829 

on  and  Maine  Railroad  Company,  bridge  of 827 

on  Harbor,  .Mass. : 

Set  ahi)  Dorchester  Bay  <iiui  Maiden,  Mystic,  and  Neponset  rivers. 

Defen.MS  of 6 

Improvement  of 56 

•  Arrow  Point,  Lake  Champlain,  Vt.,  bridge  across  "The  Gut" 828 

ie  Lninl)er  Con)])any  (  Limited),  l:)riilge  of 821 

)snns  Ferry.  Ilolston  River,  Tenn.,  bridge  at 821 

len  Creek,  Fla.,  bridge  across 822 

idywine  Creek,  or  River,  Del.,  improvement  of  Wilmington  Harbor 196 

ifortl.  (^)nn.,  improvement  of  harbor 101 

ifoni,  Fla.,  l)ridge  acros-:  Siiwanee  River 820 

•cton  County,  W.  Va.,  bridge  of 820 

7.0S  River.  Tex.: 

S*'c  nho  <ialveston  and  Brazos  Canal. 

Kxamination  and  survey  between  Aransiis  Bay  and  Sabine  Pass  (see  Rio 

( Jrande-Missis.-ippi  Hiver  waterway) 451 

Examination  ami  siirvev   of   waterway   to  Calveston   [fee  Rio  Grande- 

Mississippi  River  waterway) 451 

ImprovemiMit  l)et ween  Old  Washington  and  Waco 452 

Improvement  l)etween  Velasco  and  Old  Washington 453 

Improvemejit  of  nxMith 446 

Improvement  of  wat(Tway  to  (ial veston 443 

50S  River  Channel  and   Dock  Company  {.<<ce  Brazos  River) 446 

cos  Santiago  Harl)or,  Tex.,  improvement  of 449 

:on  Bay,  Md. ,  improvement  of 233 
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Ige  Creek  Landing,  Va. ,  wharf  juid  luoniiinent 841 

Igeport  Harbor,  Conn.: 

Kxaiiiination  an<l  survey  of  ouU*r  harbor 118 

Harlwr  lines  in,  inchiding  Yellow  Mill  cliannel 814 

Improvement  of 108 

Wrecks  in  Johns<»ns  Creek,  or  Kiver 117 

iger*: 

Alteration  of,  obHtriictini:  navijration 828 

AqiitMluct  IJridge,  Waiahin-jton,  1).  C,  repair  uf 830 

Conf-trnctiun  ot,  a^•^»^J^*  navijrable  waters 816, 819 

Highway  bii'l^'e,  \Vaj*hin;;ton,  D.  ('.,  to  replace  Lonjr  Bri<lge 832 

Missinnippi  River,  U'tween  Fort  Sni.'l ling  inilitarv  renervation  and  i^t.  Paul, 

Minn .' 861 

Rule}*  guverning  opening  of  tlraws 815 

YellowHtone  National  Park,  eonstructinn,  etc.,  in 856 

ad  Creek  River,  Del.,  improvement  of 226 

adkill  Creek,  or  River,  I)el.: 

Kxaminati(ni  and  survey 208 

Improvement  «if 206 

ad  Sound,  Ro^^ton  narlM)r,  Ma-iH.,  improvement  of ^. .  56 

nx  River,  N.  Y.,  improvement  of 122 

oklyn.  N.  Y.     Sff  Svw  York  Harbor. 

Dklyn  Rapid  Transit  Com]»any,  bridges  of 822 

oks'  Jauics  N.  ( tui:),  wre-k  of 624 

thertown  1  larbor.  Wis.  (s#y  Fox  River) 622 

ussard,  HoiniaH,  Crossing:,  Vermilion  Rayou,  l-a.,  bridge  at 826 

wnh"  Cre(»k.  N.  Y.,  improv«»ment  of 135 

wnsville,  I'a..  barb  >r  lines  in  Monon^rahela  River 815 

not  Island,  ()hi<»  River,  Ra..  harbor  lines 815 

nswick  Harbor.  <  ia.,  improvement  of 319 

nswick  River,  N.  (\  (:<>(•  Cape  Fear  River) 284 

sh   (or   l»ush)   Creek,   Va.,   «lretl;:ing  of.   in  connection  with  ^Jamestown 

xposition *. 247 

k  Rapids, -Missouri  River.  Mont..  <lam  in  vicinity  of 829 

ksport.  Me.,  improve?nent  of  harbor 27 

d  Inlet,  Wash.     N«e*()lympia  Harbor. 

na  Ventura  i  baru'c  i.  \vre«'k  of 117 

lalo  P.ayou,  Tex.,  improvement  of 434 

falo  Cre«k,  nv  River,  N.  Y.     >W  Buffalo  Harbor, 
lalo  Harbor,  N.  Y.: 

Kxamination  and  survi-y  «»t  i*liamn'ls  in  wattT*  c«>nnectinvr  (ireat  I^kin?  ..  698 

Improvement  of 720 

Improvement  of  Rla^k  Ro.k  Haiboraml  channel 724 

Im]>rovemenT  oi  liuffal<»  eiilran<*«'  to  Frie  lUisinand  Black  Rock  Harbor..  723 

ImproM'iiient  of  el.arnicN  in  waters  conu'-ctinj;  < ireat  I..jikep 685 

Improvement  of  bake  Fri**  enlraiite  tr>  Frie  Ra.'<in  and  Black  RfM'k  Harb<^ir.  722 
"alo  River,  orCreeU,  N.  Y.     Sf,   Buffalo  Harbor. 

'alo  \'allev,  Teiin.,  brid<:e  acro^-  Caney  Fork  River 824 

Idinjrs: 

Army  War  ( 'olli';/e 859 

Fn^riiu'cr  Scliool  oi'  Applii-ation 859, 860 

Rulilic,  District  of  Cohmdiia 841 

(;head  lin(*s.  establish  me?  it  of 814 

is,  SjH-ncer  S.,  annulment  of  contract  with 390 

lin;!ton  Harbor.  \'t  ,  imj»ro\«*M  ent  of 72 

nhanis  Canal,  Milwauk^-e.  Wis.,  bridire  acro.^s 823 

r  Creek,  Conn.    (»*■  Brid'jep«»rt  Harbor » 108 

h  {or  Brush  I  Creek,   \a..  dndLrinir  of.  in  ionnection   with  Jamestown 

xposition 247 

zards  Bay.  .Ma-s..  wpM-k  off   Mi.-«haum  Point 94 

nm  River,  N.  Y.  '.<t<  Port  ('}n'ster  Harbor) 118 
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C. 

Cabanosso  (Grand )  Bayou,  La.,  bridge  across 821 

Cable  galleries.     Sejt  Fortifications. 

Cache  River,  Ark.: 

Bridge  at  Cottonplant 827 

Examination  from  lower  line  of  Jackson  County  to  upper  line  of  Greene 

County 486 

Improvement  of 480 

Caddo  (Fairy)  Lake,  Tex.  and  La.     See  Cypress  Bayou. 

Calaveras  River,  Cal.   {>te  Stockton  and  Mormon  channels) 744 

Calcasieu  Lake,  River,  and  Pass,  La.: 

Bridge  across  river 825 

Improvement  of  mouth  and  passes  of  river 419 

Removal  of  water  hyacinths 427 

California  D/'bris  Commission 809 

Caloosahatchee  River,  Fia. : 

Bridge  at  Denaud 827 

Improvement  of 337 

Calumet  Harbor,  Wis.  {^^le  Fox  River) 622 

Calumet  Harlx)rand  River,  111.  and  Ind.: 

Bridire  near  East  Chicago  and  Gary,  Ind 818 

Bridge  near  forks  of  river 818 

Bridge  at  Hammond,  Ind 818 

Improvement  of  harbor  (South  Chicago  Harbor) 628 

Improvement  of  river 629 

Reversing  flow  of  river 631 

Cambridge,  Md.,  improvement  of  harl)or 217 

Camden,  Me.,  improvement  of  harbor  at 28 

Camden,  N.  J. : 

Im{)rovement  of  Cooper  Creek 186 

Iri^provement  of  Delaware  River  at 176, 181 

Canada,  Dominion  of: 

Commerce  through  St.  Marys  Falls  Canal,  Ont 690 

TraIl^^mis^ion  of  electrical  power  into  U.  S.  at  Niagara  Falls 854,  855 

Canals,  locks,  and  dams  {i<et  also  Waterways): 

Albenjarle  and  Chesapeake  Canal,  N.  C,  waterway  via 258, 263 

Allegheny  River,  I'a.,  locks  and  dams 548,549 

Appropriation  for  operation  and  care i 19 

Augusta,  Minn.,  dam  in  Mississippi  Kiver 829 

Barren  River,  Kv.,  lock  and  dam 581 

Bee  Tree  Shoals  Canal,  Ala 528 

Bemidji,  .Minn.,  dam  in  Misriissippi  River 830 

Benton  Harbor  Canal,  Mich.  (/<^<' St.  Jose[)h  Harbor) 640 

Berrien  Springs,  Mi<*h.,  dam  in  St.  Joseph  Kiver 830 

Big  Barren  River,  Ky.,  lock  and  dam 581 

Big  Kanawha  River,  W.  Va.,  locks  and  dams 562, 563 

Big  Sandy  River,  W.  V^\.  and  Ky.,  locks  and  dams 565,568 

Big  Stone  Lake,  .Minn.,  reservoir  dam 509 

Black  Rock  Harbor  and  channel,  N.  Y.,  lock 724 

Black  Warrior  River,  Ala.,  locks  and  dams 373,374,382 

Boston,  Mas-;.,  dam  in  .Mystic  River  at  Medford 829 

Brazos  River,  Tex.,  locks  and  dams 452 

Buck  Rapids,  Missouri  River,  Mont.,  dam 829 

Burnhams  Canal,  ^lilwaukee.  Wis.,  bridge 823 

CalaveraM  River,  Cal.,  to  Mormon  Chaimel,  San  Joaquin  River 744 

Canadian  Canal,  St.  Marys  River,  Out.,  commerce 690 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams i 282 

Care  and  maintenance,  appropriation  for 19 

'Cascades  Canal,  Cohnnbia  River,  Greg 764,  766 

Chesapeake  and  Delaware  Canal,  Md.  and  Del 228 

ChicaiTo  (  Lockport),  111.,  to  St.  Louis,  Mo.,  and  thence  to  the  Gulf,  14-foot 

waterway 634, 812 

Choctawhatchee  River,  dam  near  Newton,  Ala 830 

Club  Creek,  (ia.,  to  Plantation  Creek 319 

Clubfoot  and  Harlowe  Canal.  N.  C,  waterway  via 272 
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lalH,  locks,  and  daiiiH — Continued.  ^  P««e. 

Colbert  Shoals  Canal,  AUi 528 

CoUinibia  River,  Ca^icades  Canal 764,  766 

Cuhimhia  Kiver,  The  Dalles  Kai»i»ls  to  Celiio  Falls,  locks  and  c»anal 762 

Conjraree  Ui ver,  S.  C. ,  l«)<*k  and  dam 301 ,  302 

Conovvin^o,  Md.,  dam  in  Susquehanna  River 830 

C^K)8a  River,  Ga.  and  Ala..  l(»ck«  and  dams 367, 368, 369 

Cumberland  River,  Tenn.  and  Ky.,  locks  an«l  dams 519,521,524 

Dams,  permits  for  erection  of 829 

Delaware  and  ( Chesapeake  Canal,  Del.  and  .Md 228 

Des  Moini's  Rapids  Canal,  Mississii)pi  River I...       494 

Des  Plaines  River,  Fll.,  14-fnot  waterway  via 634,812 

Dismal  Swamp  (^anal,  Va.  and  N.  C,  waterwav  via 258  I 

Duluth  Canal,  Minn .' 586 

Elk  River  Shoals  Canal.  Ala 528,531 

Estherville-Minim  Creek  Canal,  S.  C • 297 

Expenditures  for  t)pcration  ami  care 19,20 

Fosters  Meadow  (iIor>k  Creek)  Canal,  N.  Y.,  bridge 822,825 

Fox  River,  Wis.,  !)ii.l<re  at  Appleton 823 

Fox  River,  Wis.,  locks  and  <lams 622,623 

Galena  River,  111,  lock  and  dam 496 

Galveston  and    Hrazos    Canal,    Tex.    {s<y    nUn    West    Galveston    Bay, 

etc. ) 436, 442,  443, 451 

(irand  Rapids,  Wabash  River,  loirk  and  dam  ; 57K,578 

( ireat  Kanawha  River.  W.  Va.,  locks  and  dams 562, 563 

(Jreen  iJiver,  Ky.,  lo'ks  and  dams 580,581 

Hales  bar,  Tennessee  Kiver,  lock  and  dam 528 

Hook  Creek  ( Fo.-ters  .\h'adow)  Canal,  N.  Y.,  brid^jje 822,825 

Illinois  and  .Mississippi  Canal,  ill.,  construction  of 637 

Illinoi-j  and  .Mississippi  Canal,  III.,  operating; and  care 495 

Illinois  and  Mis'<issij>pi  Canal,  111.,  pool   between   Locks  21*  and  35,  Rook 

River '. \       495 

Illinois  River,  111.,  lurks  and  dams 635,637 

Illirmis  River.    III..    14-foot   waterway  from    Ixx'kport    (Chicapfo)  to  St. 

Loui<,  Mo.,  and  then<(»  to  mouth  of  the  Mississii>pi 634,812 

Kampsvill*'  loik  and  dau),  Illii;ois  River,  111 635,637 

Kanawlia  Riv»T,  W.  Vii.,  hjcks  and  dams 562,563 

Kentueky  RiviT,  Ky.,  lock  and  dams 568,569 

Keokuk  \W'<  M«-in»'s  Rapids)  Canal,  Mississippi  River 494 

Keweenaw  Ray  to  Lake  Superior 597, 599 

Lafjuirehe  r»ayou.  La.,  I«»rk  ami  <lam  <»f  Stat«^  levei*  boanls 830 

La^ranire  loi-k  an«l  dam.  Illinois  River,  111 635,637 

Lake   Wa>hin^'t(m   Canal.    Wash.     S,-r  l*u;;et   Sound  —  l^ik«»   Washinjrton 
waterway,  iinni. 

Levi>a  KiMk.  liiurSaiidv  River.  Kv.,  locks  and  dams 665 

Little  Kauauha  Kiver,  W.  \'a..  locks  and  dams 560,562 

Lo<'kport,  111..  \i)>\.  Louis.  Mo.,  and  thence  t«»  mouth  of  the  Mi.»*sissippi, 

1  1 -itMM   waletwav 1^^4,812 

Loui-ville  anil  r<»rtl;nid  ( 'anal 570, 575 

Medford,  Mas-.,  dam  in  My-^ric  River 829 

MicliiL'an  Likf  to  ^tnrjrou   r»ay ()08, 610 

Mithiizan   Lak*-  tn  St.  Loui-.  Mti..  and  tht-nce  to  the  (iulf,  1-1 -foot  water- 
wav   6:«,  812 

Minim  GnM-k-KsihervilN'  (auMl.  S.  ( ' 297 

Mississippi  Kiver  at  Auirn'-tM,  Minn.,  ilam 829   • 

Missiv-ippi  Kivt'r  at  r.emi<lji.  Minn.,  dam 830 

Mis<issipf»i  Kivrr,  X'^K'ii  Moines  Rapids  ( 'anal 494 

Missi'-.'-ij'pi    Kiver  to  llliiiMis   River.     Set    Illinois  and   Mississippi  Canal, 

Mi-^sis^ijipi  Ki\«r.  Mdlim-.  III.,  lock  and  dairi '    495 

Misvis-ippi  Kivir,  r»'-erviiir< 4iMJ, 502 

Mississippi  Ki\iTat  Knrk  Island   Kapi'ls.  |i»\\a,  dam 830 

.Mi-si-.-ippi  Ki\ i-r,  St.  Taul  t  «  .Miniieap.)!!^.  im-ks  an<l  dai?is 497 

Mi-^i-^-ippi  Ki\iT  at  Sank  Kapi'U.  Miim  .  dain 8IW 

Mis-i.-sippi  Ki\«'r.  l4-ff«»i  \\at«T\\av  from   nxMifh   to  St.    Louis,   Mo.,  and 

thene.'  t..  L  •.•k|.nii  .  ( 'hii-a^'.*  -.  Ill 6:U,  812 

Mi.-'^MUii  Kivt'r.  I'uik  Kapi<N.  Mnnt..  dam 829 

Mnliin'  ll.arbnr.  III.,  hiek  and  dam 496 

M<.)nomrah«'la  River,  lucks  and  dams 542«543, 546 
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lals,  locks,  and  dams — Continued.  v&ge. 

Morgan  Canal,  Tex 436 

Mormon  Channel,  San  Joaquin  River,  Cal.,  to  Calaveras  River 744 

Mosquito  Creek  Canal,  S.  C.  [see  Santee  River) 297 

M  uscle  Shoals  Canal ,  A  la 528, 631 

Muskingum  River,  Ohio,  locks  and  dams 564,565 

Mystic  River,  Mass.,  dam 829 

Navigation  of,  regulations  for 815 

Newton,  Ala.,  dam  in  Choctawhatchee  River 830 

North  Carolina  Cut,  N.  C. ,  waterway  via 258 

Ohio  River,  i^ocks  and  I)a!*js  1 ,  2,  and  6,  operating  and  care 553 

Ohio  River,  Locks  and  Dams  2-7,  construction  of 550 

Ohio  River,  Locks  and  Dams  8,  11,  13,  18,  19,  26 556 

Ohio  River,  I^ck  and  Dam  'M 539 

Ohio  River,  Louisville  and  Portland  Canal 570, 575 

Operation  and  care,  appropriation  for 19 

Osage  Hiver,  Mo.,  lock  and  dam 514 

Ottertail  Lake  and  River,  Minn.,  reservoir  dam 609 

Ouachita  River,  Ark.  and  I^.,  locks  and  dams 461 

Peconic  and  Shinnecock  Canal,  N.  Y.,  bridge 828 

Permanent  api»ropriation  for  operation  and  care 19 

Plantation  Creek,  (ia.,  to  Club  Creek 319 

Plaqueinine  Bayou,  La.,  lock 404 

Portage  I^ike  canal.s,  Mich.,  improvement  and  care 597, 599 

Port  Artlmr  Canal,  Tex 423,  424 

Puijet  Sound-Lake  Washington  waterway 791 

Red  Lake  and  Red  Lake  River,  Minn.,  reservoir  dam 509 

Regulations  for  navigation  of 816 

Rork  Island  Hapids,  Mississippi  River,  Iowa,  dam 830 

Rock  River,  111.     aSVv  Illinois  and  Missis^iippi  Canal,  supra. 

Rough  Hiver,  Ky.,  lock  and  dani 582, 583 

Rules  for  navigation  of 815 

St.  Clair  Flats  Canal,  Mich.,  improvement  and  care 693,694 

St.  Joseph  River,  .Mich.,  dam  near  Herrien  Springs 830 

St.  Louis,  Mo.,  l4-ft)Ot  waterway  from  Lockport  (Chicago),  111.,  to,  and 

thence  to  numth  of  the  M ississippi 634,  812 

St.  Marys  Falls  Canal,  Mich.,  improvement  and  care 687,690,698 

St.  Marvs  Falls  canals,  Mich,  and  Out.,  commerce 690 

St.  Michael  Canal,  A hiska 801 ,  802 

Salmon  Bay,  Wash.,  waterway  via.     See  Puget  Sound-I^ke  Washington 
waterway,  ,'^iipra. 

San  Joatjuin  River,  Cal.,  Mormon  Channel  to  Calaveras  River 744 

Sauk  Haj)i(ls,  Mississippi  River,  Minn.,  dam 830 

Scott  Point,  Tennessee  River,  lock  and  clam  at  Hales  bar 528 

Seattle  Canal,  Wash.    S^e  Puget  Sound- Lake  Washington  waterway,  supra. 
Shilshole  Bay,  Wash.,  waterway  via.     See  Puget   Sound-I-Ake  Washing- 
ton waterway,  suprd. 

Shinnecock  and  Peconic  Canal,  N.  Y.,  bridge 828 

South  Menominee  Canal,  Milwaukee,  Wis.,  bridge 824 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis 608,610 

Superior  Lake  to  Keeweenaw  Bay 597, 599 

Susquehanna  River,  Mel.,  dam  near  Conowingo 830 

Teche  Bayon,  La.,  lock  and  dan\ 407 

Tennessee  River,  canals,  locks,  and  dams 526, 528, 531 

Tennessee  River,  Hales  bar,  lock,  and  clam 528 

Tombijzbee  River,  Ala.,  locks  and  dams 376 

Traverse  Lake,  Minn  ,  reservoir  dam 509 

Trinity  River,  Tex.,  locks  and  dams 454 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams 566 

Turners  Cut,  N.  C,  waterway  via 258 

Union  Lake,  Wa-h.,  waterway  via 791 

Wabash  River,  ( J  rand  Kapids  lock  and  dam 576, 578 

Warrior  River,  Ala.,  hu-ks  and  .lams 373,  374,  382 

Washington  Lake  to  Puget  Sound,  w atcrway 791 

Washita  (Ouachita)  River,  Ark.  and  l>a.,  locks  and  dams 461 

White  River,  Ark.,  locks  and  dams -. 478, 479 

Yamhill  Hiver,  Oreg.,  lock  and  dam 768,770 

Yuba  River,  Cal.,  restraining  dam 809 

larsie  Bay,  N.  Y.,  improvement  of 129 
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iiiev  Fork  River,  Teiin. : 

ftridge  at  Fiuffalo  Valley 824 

Bri(l;;e  at  Hal  lards  Ferry 825 

IiTiproveiiHMit  of 624 

ipe  Ann,  Mass.,  con»<triK'tinn  of  harl^or  of  rofutre  in  Sandy  Bay 47 

Lpe  CharU'S  (Mty  Harbor,  Va.,  iinprovomiMit  of is57 

ipe  Fear  Hiver,  \.  C : 

DeftMi^jer*  of 6 

Imjirovenient  al)ove  Wilmington 282 

Improvement  at  and  ))elo\v  Wilmington 284 

Improvement  of  Northeast  lirancb 280                 [ 

ipe  May,  N.  J.: 

Kxamination  and  survey  of  Cold  Sprinj^  Inlet 207 

Im]>rovenient  of  Cnld  Sprinj;  Inlet 196 

ijK?  May  Keal  Kntate  Com  puny.     Sn  Cold  Spring  Inlet. 

Ipe  NetJdick  River,  Me. ,  bri<lge  at  York 823 

Ipe  Porpoise  I  larbor,  Me.,  improvement  of 38 

Ipe  Vincent  IIarl>or,  N.  Y.,  improvement  of 731 

ipital  C/iiy  Imi»rovement  Company,  dam  of 829 

ipitol,  Washington,  D.  C.,  telegraph  line 841 

irralKflle  IIarl>orand  River,  Fla..  improvenifnt  of  bar  and  liarlwr 348 

irriaircp,  gun  and  mortar.     Sfc  Fortifications. 

irrs  Island,  Rock  River,  III.,  dams  at 830 

irters  Creek,  Va.,  injprov<  ment  of 239 

irthajre  a!i<l  <  ireiMiville  Kridjre  Company,  bridge  of 826 

irvers  Harbor,  Me.,  improvem»Mit  of 30 

iseades  Canal.  Colund)ia  River,  Oreg  : 

Construction  of 764 

Oj)erating  and  care '. 766 

isemates,  mining.     .sVv  Fortifications, 
ivallo  l*ass,  Tex.: 

Kxamination,  etc.,  of  channel  to  Aransas  Pass  {Ft:e  Rio  Gran* le-MissiFsippi 

River  waterwiiv) 461                   ! 

Improvement  of  channel  to  Aransas  Pa.ss 443, 444  ! 

Mlar  r>ay<iu,  Tex.,  improvement  of 436,430  '\ 

»dar  Creek.  Ct)nn.  (.v/r  Bridge] »ort  Harbor) 108                   • 

»dar  I*(»int,  .^lobile  Hay,  Ala.,  briflgi' to  Dauphin  Island 818 

•ntral  New  Knu'ltuid  llailway  Company,  britlge  of ,  821 

*rritos  Slough.  C\\\.,  bridircs  at  Long  Reach 821,823 

jalmettc,  I'a.,  monument  to  mem(»rv  of  soldiers  who  fell  in  the  battle  of 

New  ( )rleans ' 862       * 

uunbersia  (.Anahuac)  ihaimel,  Tex.,  im]»n>venient  <)f 436,438 

lamplaii)  Lake.  N.  Y.  and  Vt.: 

Bridge  :icro.«s  "The  I  Jut."  between  N(nth  and  South  Hero  islands 828 

Hurlin-jrton  Harb  »r,  Vt.,  impnivement  i)f 72 

Narrows,  improvement  «>f 78 

Nortli  and  South  Ib-ro  i>.];Mids  channel  (The  (Jut),  Vt..  im]>rovement  of. .  71 
lanneN      N*  Rivers  and  harbi»r.'*. 

jarles  River,  I>oston,  Ma>s.,  improvement  of 59 

larieston.  \V.  Va.: 
,S' «  ^//.s'»  Kanawha  Itiver. 

Bridge  ai-ross  KIk  Hiver  ( <Mty  bridge  i 828 

Bridge  across  Kanawha  River 819 

larlestoii  Harbor.  S.  ( '. : 

I )efen-e>  of 6,  9 

Improvement  of 308 

Im]irov«'nient  of  wattM'way  to  McClellanville 302 

larlevoix  I  larbor,  Mich.,  impnivement  of 664 

larlottf'  Harbur,  Fla..  improvement  of 337 

>arlott»'  Harbur.  N.  V. . 

Improvi'iniMit  of 726 

Water  lev.-!- 854 

iarti«»r.-  ( 'reek.  l*a..  bridi:*'  at  M«'Kefs  Rficks 827 

J  arts: 

Military  and  otlu-r 868 

Minnetonka  Lake.  Minn 510 

Northern  and  Northwe-tem  Lik<  s 84*J,  S48, 852, 853 

Winnebago  Lake,  Fox  River.  Wis 624 
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ittahoochee  River,  Ga.  and  Ala.,  improveuient  of 356 

?at  River,  Pa.,  bridge  at  Point  Marion  and  Springhill 826 

iboy^n  1 1  arbor  and  River,  Mich.,  improvement  of  harbor 667 

?cotah  ( barjfe)  wreck  of 698 

^esequake  Creek,  N.  J.,  improvement  of 170 

?functe  River,  I^.,  improvement  of 411 

jhalia  County,  Wash.,  bridges  of 826 

?halis  River,  Wash.: 

Bridge  at  Aberdeen 828 

Improvement  of ^ 783 

jlsea  Creek,  Mans,  {see  Boston  Harbor) : 60 

jna,  Alaska,  wreck  at 802 

^quamegon  Bay,  Wis.  (see  Ashland  Harbor) 593 

^Fapeake  and  Delaware  Canal,  Md.  and  Del.,  examination,  etc.,  for 228 

^sapeake  Bay,  Md.  and  Va.: 

Defenses  at  entrance 5, 11 

Examination  and  j^urvey  for  waterway  to  Beaufort  Inlet,  N.  C 263 

Examination,  etc. ,  for  waterway  to  Delaware  Bay 228 

Improvement  of  waterway  to  AIl)einarie  Sound,  via  Currituck  Sound 258 

Improvement  of  waterway  to  sounds  of  North  Carolina  (to  Pamlico  Sound), 

via  Pa.s(iuntank  River 258 

Wreck  near  Bloody  Point  light-house,  Md 228 

York  Spit,  shoals  opposite  {aee  Patapsco  River) 208 

?ster.  Pa. ,  bridge  across  Ri<lley  Creek 825 

Nster  River,  Md.,  improvement  of 219 

cago  and  North- Wes^tern  Railway  Company: 

Bridge  across  Chicago  River,  111 822 

Bridge  across  Mississippi  Hiver  at  Clinton,  Iowa 819 

cago  narlx)rand  River,  III.: 
.SV^  oIko  Calumet  Harl>or  and  River. 

Application  of  Sanitary  District  to  reverse  How  of  Calumet  River 631 

Bridges   (8)   across  North    Branch   at    Kinzie   street  (city  and  railroad 

h  r  i  d  ge.s ) 822 

Bridge  across  North  Branch  Canal  at  North  Halsted  street  (city  bridge)  .  823 

Bridge  across  South  Branch  at  Stewart  avenue 826 

Bridges  across  South  Fork  of  South  Branch  at  Iron  street,  Center  avenue, 

and  West  liOth  street 820 

Bridge  across  West  Arm   of  South  Fork  of   South   Branch  at  Ashland 

avenue 826 

Bridge  across  West  Fork  of  South  Branch  at  Central  Park  Avenue 825 

Channels  in  waters  connecting  (Ireat  Lakes,  examination  and  survey 698 

Chainiels  in  waters  connecting  (ireat  Lakes,  improvement  of 685 

Improvement  of  harbor 624 

Improvement  of  river 626 

South  Chicago  Harbor.     >^ec  Cahmiet  Harbor  and  River. 

Survey  for  14-loot  waterway  from  Lockport  to  St.  Louis,  Mo.,  and  thence 

to  the  (iulf,  inchiding  report  on  water  power  and  land  drainage 634,812 

Tunnels  under  river,  aUeration  of 627 

Wrecks  near  Fullerton  avc^nue  and  near  Rush  Street  Bridge 635 

cago  .1  unction  Railway  C'ompany,  bridges  of 820 

cago,  Iwake  Shore  and  South  Beufl  Railway  Company,  bridge  of 818 

cago,  Milwaukee  and  St.  Paul  Railway  Companv: 

Bridge  across  Burnhams  Canal,  Milwaukee,  Wis 823 

Bridge  across  Chicago  River,  III 822 

Bridge  across  Columbia  River,  Wash 817 

Bridge  across  Missouri  River,  S.  Dak 817 

Bridge  across  Puyallup  Kiver,  Wash 820 

Bridges  across  Yellow.stone  River,  Mont 817 

cka.«ahav  River,  Miss.: 

Bridge  at  A  veras  Crossi ng 823 

Bridge  at  Millers  Ferry .". . .  826 

Improvement  of  387 

CO  Landing,  Sacramento  River,  Cal.,  bridge  at 827 

ef  of  Engineers,  officers  on  duty  in  Office  of  the 862 

pola  River,  Fla. : 

Improvement  of  lower  river 351 

Improvement  of  upper  river 362 
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Page, 

Chitto,  BoKue,  La. ,  improvement  of 410 

Chocolate  Bayou,  Tex.,  improvement  of 436, 441 

Choctaw  Bavou,  I>a. : 

Bri(1^t»  across 821 

Removal  of  wat^T  hyacinths 427 

Choctaw hatchee  Power  Conjpany,  ilam  of 830 

Choi'tawhatchee  Kiver,  Fla.  and  Ala.: 

Dam  near  Newton,  Ala 830 

Improvement  of 358 

ChopUuik  Kiver,  Md.: 

Improvement  of .• 219 

Improvement  ol  Cambri<ljre  Harbor 217 

Christiana  River,  Del.,  improvement  of  Wilmington  Harbor 196 

Cincinnati,  Ohio: 

Construction  of  Lock  and  Dam  .*57,  Ohio  River 539 

(leneral  improvement  of  Ohio  River 536 

('ity  of  Concord  isteamer),  wreck  of 716 

City  of  Richmond  ( dred;re ),  wre<'k  of 249 

City  of  Toledo  (schooner),  wreck  of 698 

City  of  Utica  ( canal  boat ).  wreck  of 117 

Civilian  assistants  to  engincvr  oMicers 19 

Claiborne  Har))nr,  Mil.,  improvement  of 216 

Clark  Creek,  nr  River,  S.  C.,  improvement  of 292 

Clark  Fork,  Columbia  River.  Wash,  {.^a*  Pend  Oreille  River) 799 

Clatskanie  River,  Orejr.,  improvement  of 775 

Clear  Creek,  Tex.: 

Bridi/e  across 825 

Improvement  (»f 439 

Wrei'k  off  m<nith  of 450 

('leveland  Harbor,  <)hi<»: 

Kxaminati«)n  an«l  survey  for  obtaining  wharf  room  for  storage 717 

Improvement  of 707 

Water  levels 854 

Wreck  off 716 

Clinch  River,  \'a.  and  Tenn.: 

Bridges  near  milepo^t  ">.">,. S  and  near  Siarnes  Ben<i,  Va 818 

liridge  near  .*^t.  I'aul,  Va 817 

Imi)rovemrnt  of 533 

Clinton,  b'uva: 

,S'ff  (if.sn  Mis-is.-ip]>i  River. 

I'ridve  aci<)s«<  Mississippi  Ri\er 819 

CIint<»n  ilivrr,  Mich. : 

Imi»rovfmeiit  of 683 

Wn.M'k  at  month 685 

('lnl»  Creek.  <  Ja..  ioiprovcment  of 319 

Clubtoot  and  Harl'iwt-  Canal.  N.  C,  iinprov'Mnent  of  waterway  via 272 

( 'lubtiint  ( "rrek,  N.  ( '.,  iiiii»rovrin«'nl  of  watcrwav  via 272 

( 'oal  <  'n«rk  SImm-I,.  Wa-h..  bridiTf  across '. 827 

Coanjock  Bay,  N.  ('.,  iiiiprovt-mmt  of  \\at«'rway  via 258 

('oa<t  drfciis*'.*;.     .V. »   l-'iiitilications. 

( '(M'luM'ij  Iiiv«'r.  N.  H..  iniproveiih-nt  of 41 

Co'j:v:»*shail  (  hari:e  •.  wrei'k  ^^i 145 

Cohansry  River,  N.  .1..  iiripr-'V^rnent  «ii 193 

Cnir  ( .<hawsi  C<«Vf,  Nrw  London  Harl'Mr.  ( 'onn.     S,f  New  I^»nd(.)n  -/»// Thames 
Ri\cr. 

( 'nllii-rt  <hi»als.  T«*nne.<-<M'  Rivei",  A  la. .  iinpnivenn-nt  of 528 

Cold  Spring  Inlrl,  N.  .1.  : 

Examination  and  .--uivfy 207 

In  pro\  (Mt.eiit  •  f 195 

( 'oMwatrr  Iiiv«M',  Mi-*^..  iniF«i<»v«  nient  i)f 469,470 

C««ll«"j«'.  War.  Army.  Wa-hinjton.  D.  ( '..  en-ctinn  of  bniMings  for 859 

<.'ol«irail' S'lntlM-rn.  N»'w  Orltaii«- and  Pacitic  llailroad  Company: 

Bridu'r  acio*.^   \t<hatalaya  Kiver,  La 821 

P.rid'jr  ai-ri"-*^  I5a\  mu  ( 'onrialth'au.  La 825 
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Ck)lQmbia  River,  Oreg.  and  Wash.:  P"*"- 

Astoria  Harbor,  Oreg. ,  examination  and  survey 780 

Bridge  across  Columbia  Slough  at  Vancouver,  Wash 824 

Bridge  across  Oregon  Slough  and,  at  Vancouver,  Wash 817 

Bridge  between  Douglas  and  Kittitas  counties,  Wash 817 

Cascades  Canal,  construction  of 764 

Ca-^cades  Canal,  (»j3erating  and  care 766 

Celilo,  Oreg. ,  improvement  above 759 

Celilo  Falls  to  Snake  River,  including  tributaries,  examination  and  sur- 
vey    768 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  between 762 

Clark  Fork  (s^^- Pend  Oreille  River) 799 

Ciauging 779 

Mouth  of,  defenses  at 5 

Mouth  of,  improvement  at 773 

Mouth   of,   to  Willamette  River,  improvement  from,   including  dredge 

construction 771 

Snake  River,  above,  including  tributaries,  examination  and  survey 801 

Threemile  Kapids,  iniprovemcTit  at 762 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from 767 

Wcnatchee,  Wash.,  to  Bridgeport,  examination  and  survey 801 

W'cnatchee,  Wa-^h.,  to  Bridgeport,  improvement  of 798 

Wcnatchee,  Wash.,  to  Kettle  Falls,  examination  of 801 

Columbia  Slough,  Columbia  Hiver,  Oreg.,  bridge  at  Vancouver 824 

Colund)Us,  Christopher,  monument  to 841 

Commencement  Bay,  Wash.     >^^  Tacoma  Harbor. 

Commercial  statistics,  Sault  Ste.  Marie  canals,  Mich 690 

Commissions  {s^r  alito  Boards): 

California  Debris  Commission 809 

Mississippi  Kiver  Commission 812 

Permanent  International  Commission  of  Congre-ises  of  Navigation 814 

Compton  Creek,  N.  .1.,  improvement  of 168 

Conecuh  River,  Ala.,  improvement  of 363,  364 

Coney  Island,  N.  Y.     Nr  Coney  Island  channel  and  Coney  Island  Creek. 

Cc>ney  Island  channel,  N.  Y.: 

Examination  and  snrvev,  including  channel  to  Rockaway  Inlet  and  Jamaica 

Bay : :....  148 

Imf>rovement  of 144 

Cont^y  Island  (^reek,  N.  Y.,  bridges  at  Coney  Island 822 

Congaree  River,  S.  C. : 

Construe  tion  of  lock  and  dam  near  Oranbv 301 

» 

Ini[)rovement  by  open-channel  work 299 

Operating;  and  care  of  lock  and  dam 302 

Coui^resses  of  XavigMtion,  Permanent  International  Commission  of 814 

Conneaut  Harbor,  Ohio: 

Iin|)rovt  ment  of 714 

Wrec  k  off 716 

Connecticut  River,  Mass.  and  Conn.: 

Improvement  below  Hartford,  Conn 99 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass 97,118 

Connors  Point,  Duluth  Harbor,  Minn.,  bridge  across  St.  Ix)uis  Bay 826 

Conowiri'jo.  Md.,  dam  in  Su.*^quehanna  River  near 830 

Contentnia  Creek,  N.  C. : 

P>ri(lgeat  Hookerton 827 

Improvement  of 267 

Continuing  contracts 20 

Ahnapee  f.\lgon>a)  Harbor,  W^is 610 

Al^oina  Harbor,  Wis 610 

Allegheny  Piver,  Pa.,  locks  and  dams 548 

Ambrose  channel,  New  York  Harbor,  N.  Y 148 

Ann,  Cajie,  Mass.,  Sandy  P»ay,  harbor  of  refuge 47 

Appomattox  River,  Va •. 256 

Aransas  Pass,  Tex 447 

Aransiis  Pa-js,  Tex. .  to  Corpus  Christi,  channel  from 443, 445 
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Continuing  contracts — Continued. 

Arthur  Kill,  N.  Y.  and  N.  J 167 

Ashtabula  Harbor,  Ohio 712 

Back  Cove,  Portland,  Me 36 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to 208 

Bay  Ki<ljre  channel,  New  York  Harl)or,  N.  Y 161 

Beaufort  InUt,  N.  C.,  to  Pamlico  Sound,  waterway 271 

Bee  Tree  t»hoaU,  Tenneasee  River,  Ala 628 

BigSandv  River,  W.  Va.  and  Kv 686 

BiHcayneBav,  Fla ' 332 

Black  Uke  Harbor,  Holland,  Mich 647 

Black  Hiver  (I^)rain)  Harbor,  Ohio 706 

Black  Rock  Harl>or,  Buffalo,  X.  Y 724 

Black  Rock  Harbor,  Buffalo,  N.  Y. ,  Lake  Krie  entrance 722 

Black  Warrior  River,  Ala.,  above  Tuscaloosa 373 

Black  Warrior  River,  Ala. ,  below  Tuscaloo.sa 374 

Boston  Harbor,  Mans : 66 

Brazos  River,  Tex.,  at  mouth 446 

Braz'xs  River,  Tex. ,  Old  W^ishington  to  Waco 462 

Brazos  Ri ver,  Tex. ,  to  Galveston,  waterway 443 

Bridgeport  I  larbor.  Conn 108 

Brunswick  Harbor,  Ga 319 

Buffalo  Ba vou,  Tex 434 

Buffalo  Harbor,  N.  Y 720 

Buffalo  Harbor,  N.Y.,  Black  Rock  Harbor 724 

Buffalo    Harbor,   X.  Y.,  T^ike  Krie  entrance  to   Krie   Ba>in  and  Black 

Ro(rk  HarlK>r 72S 

Burlington  Harbor,  Vt 72 

Calumet  River,  HI.  ami  Ind 629 

Cape  A nn,  Mass. ,  Sandy  Bay  harbor  of  refuge 47 

Cape  Frar  River,  N.  C,  at  and  }>elow  Wilmington 284 

(?avalIo  Pa?!s,  Tex. ,  to  Aransas  Pas.s,  channel  from 443, 444 

Champlain  F^ike,  Burlington  Harbor,  Vt 72 

Charleston  Harbor,  S.  C 303 

Chicago  Ilarbr,  III.,  Calumet  River 629 

(^cveiand  Harbor,  Ohio 707 

Colbrft  shoaKs  Tennessee  River,  Ala 628 

Cold  Spring  I  nict,  N.J 195 

Columl)ia  Hivcr,  Oreg.  and  Wash.,  at  the  mouth 773 

Columbia  liiver,  below  njoiith  of  Willamette  River 771 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls 762 

CouL'an'c  River,  S.  C.,  between  Columbia  and  (iranbv 301 

Conneaut  Harbor,  Ohio 714 

(•orpus  Christi,  Tex.,  to  .\niusas  Pass,  channel  from 443,446 

( -umberland  River  above  Nashville,  Tenn.     ( l^ocks  3-7  and  21 ) 621 

Delaware  River.  N.  J.,  Pa.,  and  Del 176 

Detroit  River,  Mich 695 

Duluth  Harbor,  Minn 688 

Kast  (Ambrose)  chaimel.  New  York  Harbor,  N.  Y 148 

Krie  Hasiu.  Buffalo,  N.  Y..  Lake  Krie  entrance 722 

Fairbaven  1  larbor,  Ma.«s 79 

Franklin,  La,,  to  Mermeutau,  waterwav 415 

(ialve>tnn  and  Brazos  Canal,  Tex 443 

(iaivestnn  Harbor,  Tex 429 

(iaivt'ston  Harbor,  Tex  ,  inner  bar  to  Fifty-sixth  street 431 

(lalveston  Harbor,  Tex.,  to  Brazos  River,  waterway 443 

Galveston-Hnuston  waterwav,  Tex 434 

(ilouc(»stei'  Harbor,  Ma.s< 49 

(iowanus  Hay  channels.  New  York  Harl)or,  N.  Y 161 

(jrays  Harbor,  Wash 781 

( treat  Lakes,  channels  in  connecting  water^J  <»t 686 

(ireat  Pch-e  River.  S.  C 2^3 

<inadalufu'  River.  Tex 443,444 

Gulfport.  Mi>s.,  ehann«*l  to  Ship  Islan<i  Harbor 390 

Hales  bar  l<(ek,  Tennessee  River 628 

Harbor  Beach,  Mi<h 674 

Hav  Lake  chanmtl,  St.  .Marvs  River,  Mich 691 

Hillsbor.)  P.av,  Fla * 341 
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!ontinuiDg  contracts — Continued.  Page. 

Hilo  Harbor,  Hawaii 805 

Holland  Harbor,  Mich 647 

Honolulu  Harbor,  Hawaii 803 

Hou8ton-(7al veston  waterway,  Tex 434 

H  uron  Harbor,  Ohio 703 

Illinois  and  Mississippi  Canal,  III 637 

Judith  Point,  li.  I.,  harbor  of  refuge ,--,-.  89 

Kalamazoo  River,  Mich 645 

Kennel)ec  Ki ver,  Me , .  32 

Kentucky  River,  Ky 568 

Lev.isa  Fork,  Big  Sandy  River,  Ky 565 

Lorain  Harbor,  Ohio 706 

Ludinjrton  Harbor,  Mich 657 

Lynn  Harljor,  Mat« 52 

Manitowoc  Harbor,  Wis 613 

Manjuette  HarlK)r,  Mich 599 

Maumee  Bay  and  River,  Ohio,  Toleilo  Harbor 699 

Mermen tau,  I^.,  to  Franklin,  waterway 415 

Michigan  I^ke-8turgeon  Bay  Canal,  including  harbor  of  refuge 608 

Milwaukee  (inner)  Harbor,  Wis 618 

Milwaukee  Harlx)r,  Wis.,  including  harlx)r  of  refuge 616 

Missi.^sippi  River,  Head  of  Passes  to  Ohio  River 812 

M is>is.^i{»pi  River,  between  Ohio  and  Missouri  rivers 487 

Mis.sissippi  River,  between  Missouri  River  and  Minneapolis 491 

Mississippi  River  at  Moline,  111 495 

Mis.sissippi  River,  between  ISt.  Paul  and  Minneapolis 497 

Mi.^issippi  River,  South  Pass 400 

Mississippi  River,  Southwest  Pa.«*a 396 

Mobile  Harbor,  Ala 369 

M o  1  i ne  H a r bor.  111 495 

Monon^ahela  River,  W.  Va.  and  Pa 542, 543 

Mormon  C'liannel,  San  Joa<iuin  River,  Cal 744 

Narra'_ransett  Bay,  R.  I 84 

Neches  Ui ver,  Tex. ,  at  mouth 421 

Neebish  channels,  St.  Marvs  River,  Mich 691 

Newark  Bay,  N.  J ' 154 

New  Be<lford  Harbor,  Mass 79 

New  Haven  Harbor,  Conn.,  breakwater  construction 103 

New  Haven  Hari)or,  Conn.,  dredging,  etc  102 

New  I^ondon  Harbor,  Conn 96 

Newport  Harl)or,  R.  1 87 

Newtown  Creek,  N.  Y 134 

New  York  Harbor,  N.  Y.,  Ambrose  channel 148 

New  Y(>rk  Harbor,  N.  Y.,  Cowanus  Bay  channels 151 

Norfolk  Harbor,  Va 250 

Northern  and  Norlluvesti^rn  Lakers,  channels  connecting 685 

Oakland  Harbor,  Cal 740 

Ocmnl^^ee  Hi  ver,  Ca 317 

Ohio  River,  Dams  Nos.  2-6 550 

Ohio  River,  Dams  Nos.  8,  11,  115,  18,  and  26 556 

Ohio  River,  Dam  No.  37 539 

Osa^'C  River.  Mo -. 514 

Oswego  Harbor,  N.  Y 729 

Ouachita  River,  Ark.  and  I>a 461 

Pandico  Sound,  N.  C,  to  Beaufort  Inlet,  waterway 271 

Pa'^saic  River,  N.  J 154 

Pass  Cavallo,  Tex.,  to  Aransas  Pass,  channel  from 443, 444 

Patapsco  River,  Md.,  and  channel  to  Baltimore 208 

Ped  ee  R  i  v e  r ,  S .  C: 293 

Phila<lelphia,  Pa.,  Delaware  River 176 

Plaquemine  Bayou,  La 404 

Point  Judith,  R.  I.,  harbor  of  refuge * 89 

Portland  Harl)or,  Me 35 

Providence  Harl)or  and  River,  R.  1 84 

Rappahannock  River,  Va 241 

Red  Hook  channel.  New  York  Harbor,  N.  Y 151 

Sabine  r>ake  and  River,  Tex 421 
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Continuing  contracti» — Continued.  Pa^e. 

Sa!)ine  Pass,  Tex 425 

iSt.  JohnH  Hi ver,  Fla.,  Jacksonville  to  the  ocean 328 

St.  Marys  River,  Mi.h.,  at  the  falls 687 

St,  Marvs  Kiver,  Mich..  Hav  Lake  and  Neebish  channels 601 

St.  Mirhael  Canal,  Alaska  /. 801 

Sandbeach  (  Harbor  Beach)  harbor  of  refu^^e,  Mich 674 

Sanduskv  Harbor,  Ohio 701 

S:indy  Bay,  ( 'ape  Ann,  Mass. ,  harbor  of  refutre 47 

San  Jca  luin  River,  Cal.,  Stockton  and  Mormon  channels 744 

San  Juan  Harbor,  B.  R 806 

San  LnisObispo  Harbor,  Cal 738 

San  Pablo  Bay,  Cal 742 

San  !V<lro,  Cal..  Wihninpton  inner  harbor ^...  736 

San  Pedro  Bay,  Cal.,  Wilniinj^ton  outer  harbor 735 

Saujiatn<'k  Flarbor,  Mich 645 

Savannah  Harbor,  ( ia 305 

Scott  Point.  Tennessee  River,  Ala.,  lock  at  Hales  bar,  near 528 

Ship  Island  Harbor,  Miss  ,  cliannel  to  Gulfport 390 

South  Pass,  Mississippi  River 400 

Southwest  Pa-s,  Mississippi  River 3fl6 

Staten  Island  Soun<l.  N.  Y.  and  N.  J 157 

Stockton  channel.  San  Joa<piin  River,  Cal 744 

Sturjjreon  Bay  Ca-ial.  Wis.,  includinj;  harbor  of  refuge 608 

Su[)erior  Harbor,  Wis 6S6 

Taconia  Harbor,  Wash 789 

Tampa  Ba v,  Fla 340 

Tam]>a  llari)nr,  Fla.,  Hillsbon*  I>ay 341 

Tennc>si'e  River,  Ala.,  Colbert  and  Bee  Tree  shoals 528 

Tennessee  River.  Ala.,  Hales  l.ar  lock,  near  Scott  Point 528 

Toledo  Harbor,  Ohio 699 

Tond)ii:bc(\  River,  Ala,  between  mouth  and  Deniopolis 376 

Trinilv-RivtT.  Tex.,  locks  ami  dams 454 

Tuur  Fnrk,  lUu' San<h' River,  W.  Va.  and  Kv 566 

Turtle  Cove  cbann.-l,  Tex .* 443, 446 

Warri<  r  River,  Ala.,  al>ove  Tuscaloosa 373 

Warrior  River.  .Ma.,  Ixdow  Tuscaloosa 374 

Washita  (Ouachita^  Hiver.  Ark.  and  La 461 

West  ( lal  veston   P>a  v.  Tex 443 

Willamette  Biver.  below  Portland,  Oreg 771 

Wihnington,  Cal..  inner  harbor 736 

Wilteington,  Cal.,  <Miter  h.Mrbor 1.  736 

Wi'minirton.  N.  C.,  Cape  Fear  River  at  and  below 284 

Win vab  Bav.  S.  C 294 

Witblafoo<h(  e  Bivt-r,  I'^la 345 

Wo  (is  Hcile  cbannel.  Mass 78 

Contracts,  continninir.     S,c  (V)ntinnini:  c<)ntraets. 

Cooper  Crei'k.  N.  .1.,  im]>rovement  of 186 

Co<.>sa  River.  Ci.and  Ala.: 

Improvement  almve  Fa-t  Tenn.,  Va.  and  (ia.  R.  R.  bridge 306,367 

Improvement  be|i»w  Fast  Tenn..  Va.  an<l  (la.  R.  R.  bridge 366,368 

OjK'ratiiiLr  and  can*  of  locks  ami  dams 369 

Coosa wattc'  Biver,  ( ia.,  improvement  of '366,368 

Coes  P»ay.  Harbor,  and  Biver.  On-L'. : 

(.'onstruciii.n  of  drefl;/e  for  Orcjon  coast  harbors 758 

Improvemtmt  of  entrance  to  bay  and  harbor 752 

Impr->vement  of  river 754 

Coqnille  Biver,  nreL'  .  im}«rovement  of,  inebnlin«r  dredge  constru<'tion 751,758 

Cornev  Bayon.  La  ,  impn»vement  of 463, 466 

CoreCnek,  N.  C.,  waterway  via.     Si-,  Px^aufort  Iidet. 

Corpf  nf  Fn'jineei-:: 

Civilian  a-sistant-'  to  eni!ine«T  otHrers 19 

Hnties -: 3,4 

l"'nLn'ne(»r  <lepots 15 

I-'nirimMT  Cfpiipment  of  trooT»s 18 

FuL'ineer  School  of  .\ppli«"ation,  buildings  for 859,860 

Olhcers  on  duty  in  (Xlice  of  the  Chief  of  Engineers 862 

Personnel 3 
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Corpus  Christi  Bay  and  Harlx)r,  Tex. :  I'age. 
Examination,  etc.,  for  waterways  from  the   Rio  Grande  to  Mississippi 

River  via 451 

Improvement  of  channel  from  Corpus  Christi  to  Aransas  Pass  via  Turtle 

Cove 443,445 

Survey  for  channel  from  Corpus  Christi  to  Aransas  Pass  via  Turtle  Cove.  451 

Cottonplant,  Ark.,  bridge  acro.-s  Cache  River 827 

Course  landing,  Salem  Creek,  N.  J.,  bridge  at 829 

Courtableau  Hayou,  \jSl,  bridge  in  St.  Landry  Parish 825 

Cowlitz  River,  \Vash.: 

Bridge  near  01e<iua 827 

Improvement  of 776 

Cox  Ferry,  D'  Arbonne  Bayou,  1^.,  bridge  at 821 

Cra<lock  Bridge,  Medford,  Mass. ,  dam  across  Mystic  River  near 829 

Craft,  water.     .Slv  Dredge  boat*?  and  Wrecks. 

Craven  County,  N.  C,  bridge  of 822 

Cristield  HHrl»or,  Md.,  improvement  of 227 

Croatan  Sound,  N.  C,  improvement  of  waterway  via 258 

Crockett,  Fort,  (ialveston,  Tex.,  construction  of  sea  wall,  embankment,  and 

fill 10,450 

Crooked  (Carrabelle)  River,  Fla.,  imj)rovementof  Carrabellebar  and  Harbor.  348 

Croj«thwaite,  \Vm.  (schooner),  wreck  of 716 

Crystal  River,  Fla.,  improvement  of 342 

Cuba,  defenses  of  (Juantanamo  Bay 11, 12, 15 

Cuero,  Tex.,  examination  and  survey  for  channel  to  Aransas  Pass 451 

Culcbni  Island,  P.  R.,  examination  of  Great  Harbor I...  807 

Cuml)erland  River,  Kv.  and  Tenn.: 

Bridges  at  Nashville,  Tenn 819 

CJauging  (,sr^  Mississippi  River  Commission) 812 

Imi>rovement  *alx)ve  Nashville,  Tenn 521 

Improvement  l>e]ow  Nashville,  Tenn 519 

Irni)roveiiient  of,  and  tributaries,  including  South  Fork,  by  Cumberland 

River  Improvement  Company 522 

Operating  and  care  of  locks  and  dams 524 

Wrecks  at  Nashville,  Tenn 525 

Cumberland  River  Improvement  Company.     Set'  Cumberland  River.  y 

Cumberland  Sound,  Ga.  and  Fla.: 

Improvement  of 324 

Improvement  of  waterway  between  Savannah  and  F'ernandina 322 

Current  River,  Ark.  and  Mo.,  improvement  of 482 

Currituek  Sound,  N.  C,  improvement  of  waterway  via 258 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to 210 

Ciiyaho^'a  River,  Ohio.     .SV^' Cleveland  Harbor. 

Cypress  Bayou,  Tex.  and  I^.,  improvement  of 455 

( -ypres.^  Top  Outlet,  Choetawhatchee  River,  Fla.,  improvement  of 1^8 

1>. 

Dalecarlia  reservoir,  Wa-^hington  Aqueduct,  D.  C 836 

I)arns.     ,SVr  Canals,  Rivers  and  Harbors,  and  Waterways. 
D' Arbonne  Baynu,  La.: 

Bridge  at  ( 'ox  Ferry 8tl 

Improv* merit  of 463, 466 

Darby  Creek,  Pa. ,  bridge  at  .Media  '. 825 

Darien  Harbor,  (la.,  improvement  of 311 

Dauphin  Island,  Mobile  Bay,  Ala.,  bridge  to  Cedar  Point 818 

Davenport  Water  Power  Coni|  any,  water-power  canal,  etc.,  of 830 

Davidson  County,  Tenn.,  bridges  of 819 

Davis  Island  dam,  Ohio  Hiver,  Pa.,  operating  and  care 553 

Davis,  Samuel  S.,  dam  of 830 

Debris,  ndning,  in  California 809 

Deckers  Cove,  Me.,  bridge  at  Southi)ort 827 

Deep  Crc^ek  Branch,  Elizal)eth  River,  Va.,  improvement  of  waterwav  via 258 

Deer  Park,  III.,  bridge  of  town  of .* 825 

Defenses,  seacoast.     See  Fortitications. 

Delancey  Cove,  N.  Y.  {see  Larchmont  Harbor) : . . .  120 

Delaware  and  Chesapeake  Canal,  Del.  and  Md.,  examination  of 228 
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Delaware  Jiay  and  Kiver,  N.  J.,  Pa.,  and  Del.:  Pi»«:e- 

CheHapeake  and  lielaware  Canal,  examination,  etc.,  for 228 

Defen^^fl  of 5 

Delaware  Bn^ak water,  Del.,  maintenance  and  repair  of 183 

Harljor  of  refuse  in  hav,  c'on^t^lction  of 184 

Improvement  of  river,  including  dredge  construction 176 

liewes,  Del.,  iron  pier,  maintenance  an«l  repair  of 183 

Marcunhook,  Pa.,  improvement  of  ice  harl>or 182 

Perriwig  bar,  improvement  of ' IHl 

Philiulelpliia  and  Cam<len  harl.>ors,  improvement  of 181 

Wrecks  in 185 

Delaware  C'ounty,  Pa.,  hri<lge  of 825 

Delta  S<^>uthern  Kaihvay  Ojmpany,  bridge.*?  of 817, 822 

Denaud,  Kla.,  bridge  across  Caloo.sahatchee  Kiver 827 

Dennis,  Ma.ss.,  bridge  acros.^  Baj?8  Kiver 827 

Department.^,  Executive,  Washington,  D  C,  telegraph  line 841 

Dei)ot*«,  engin«»er 15 

Derelicts.     Sec  Wrecks. 

Deschutes  Kiver,  Wa.«h.     See  (»lym]»ia  Harbor. 

Des  Moines  Kiipid.»«  ( 'anal  and  dry  dock,  Mi.s«?is.'<ippi  River,  operating  and  care.  494 

D€?s  C)uri*e  Payou,  I^.,  bridge  acn>f?.« 821 

Des  Plainer  Kiver,  111.,  hurv(*y  for  14-tV>ot  waterway  via,  including  report  on 

water  |M)\n  er  and  huul  drainage 634, 812 

Detroit  Kiver,  Mich.: 

Discharge  of 853 

Kxarnlnation  and  ^?urvey  of  channels  in  waters  connecting  Great  Lakes..  (J98 

Improvement  of 696 

Improvement  of  «'hannels  in  waters  connecting  (jreat  I^kes 685 

Surveys,  etc.  ( .s/y  Northern  and  North we?ftern  Uikcs) 842 

Wreck  al)ove  Belle  isle  bridge 698 

Dickin.-son  Uayou,  Tex.: 

Bridge  across 825 

Improvement  ol* 440 

Disapp(»aring  gun  carriages.     S*r  Fortitications. 
Discharge  mea^iurements.     Ste  ijauging. 

Dismal  Swamp  Canal,  Va.  ami  N.  C.,  improvement  of  waterway  via 258 

District  ol'  C()hind)ia.     Se*:  Washington. 

Diviiling  Creek  ( I^  TrapiHj  Kiver),  Md.,  improvement  of 222 

Division  engim*ers 2D 

Divisions,  enirineer 20 

Doboy  bar,  <  Ja.,  im[)roveirient  of 312 

Dock  lim»s,  e^tublishinent  of 814 

Dog  Island  Harl)or,  St.  (ieorge  Soun<I,  Fla.     *S(>"  Carrabc»lle  Harbor. 

Dng  Biver,  .^liss.,  improvement  of  ixee  Pascagoula  Kiver) 383 

Dolierty,  Mamie  (canal  boat),  wreck  of 147 

Dolphins,  biiihling  of 829 

Dominion  <>t  ( 'anada: 

Coinniene  throUL'h  St.  Marvs  Falls  Canal,  Ont 690 

Tran-niission  ol  <*lectrical  j)Ower  into  Unite<l  States  at  Niagara  Falls 854,865 

Donaldsonviile,  La.,  examination  and  survey  for  waterway  to  the  KioGrande, 

Tex 451 

Doodletown  Bight,  or  Creek,  .\.  Y.,  bridge  across 824 

D^)n,  Bonnie  (  barkentirie),  wreck  f)f 94 

D(»rche!^ti'r  l>av.  Mass.: 

Fxarnination  and  surv(*y 74 

Improvement  of 62 

Donnas  Un^nssard  Cros^^ing,  1^.,  Bayou  Vermilion,  I^.,  bridge  at 826 

Double  r»ay<Mi.  Tex.,  improveuHMit  of 437 

Douglass,  JIaltie  (s<'lio<)iier),  wreck  of 154 

Dover  Point,  N.  H.,  bridge  across  Piscata(|ua  Kiver 827 

Drawbriii'jcs: 

.sVr  (ilsn  BridiTi'^. 

Kules  lor  f»j)ening  of 815 

Drawings.     See.  .Ma|>s. 

Dredg(»  l)oats:  

Columbia  Kiver,  Oreg.  and  Wash.,  ujouth  to  Willamette  River 771 

Delaware  Kiver 176 

Mis.«<iK»-ippi  coast  harbors 394 


Dredge  boats — Continued.  P^i^- 

New  York  Harbor,  N.  Y 148 

Oregon  coast  harbors 758 

Pensacola  Harbor,  Fla 361 

Savannah  Harbor,  Ga .' 305 

Wai*hington  State  coast  harbors 758 

Willamette  River,  Oreg.,  l)elow  Portland 771 

Duck  Creek  ( Smyrna  River) ,  Del. ,  improvement  of 205 

Duck  Island  Harbor,  Conn.,  construction  of  harbor  of  refuge JOO 

Duck  River,  Conn.,  bridge  at  Lyme 1 82^ 

Duluth  Canal  and  Harbor,  Minn.: 

Bridge  across  St.  Louis  Bay  between  Rices  and  Connors  points 826 

Bridge  across  St.  Louis  Bay  to  Superior,  Wis , 824 

Channels  in  waters  connecting  Great  Lakes,  examination  and  torvey 698 

Channels  in  waters  connecting  Great  Lakes,  improvement  of 685 

Examination  and  survey  of  harbor 60^ 

Improvement  of 586 

Dumbarton  (or  Potrero)  Point,  San  Francisco  Bay,  Cal.: 

Bridge  across  Newark  Slough,  near 821 

Bridge  across  San  Francisco  Bay,  at 823 

Dunkirk  Harbor,  N.  Y.,  improvement  of 7ld 

Dutch  Island  Harbor,  R.  I.  (see  Narragansett  Bay ) 84 

Duval  County,  Fla.,  bridge  of 828 

Duwamish  River,  Wash.,  improvement  of  ^see  Puget  Sound) 786 

Duxbury  Harbor,  Mass.,  improvement  of b8 

E. 

Eagle  Harl)or,  Wash.,  harbor  lines 815 

Eaglet  (schooner),  wreck  of J45 

East  Bay  Bayou,  Tex.,  improvement  of 436,  ^37 

Ea-!t  Carolina  Railway,  bridge  of 827 

East  (Ainbro.^e)  channel.  New  York  Harbor,  N.  Y.,  improvement  of,  includ- 
ing dreflge  cont^truction , v  148 

Ea^t  Chester  Creek,  N.  Y.,  improvement  of 123 

East  ChicHffo,  Ind.,  bridge  across  Calumet  River 818 

Eastern  Bay,  Md.  {see  Claiborne  Harbor) 216 

Eajatern  Branch,  Elizabeth  River,  Va.,  improvement  of  Norfolk  Harbor 250 

Eastern  Branch  of  the  Potomac  (Anacostia  River),  D.  C,  improvement  of ...  232 

East  Lyme,  Conn. ,  bridge  across  Niantic  River 823 

East  Norwalk  Harlx)r,  Conn.: 

Examination  and  survev 118 

Improvement  of  (xee  Norwalk  Harbor) Ill 

East  Pass,  Carrabelle  Harbor,  Fla.,  improvement  of 348 

East  Passai'',  N.  J.: 

See  also  Paj=saic  River. 

Bridjre  across  Passaic  River 820 

East  Pearl  River,  Miss.,  improvement  of  (see  Pearl  River  below  Rockport) ...  392 
Ea<t  Kiv<T,  (la.     See  Brunswick  Harbor. 
East  Kiver,  N.  Y. : 

Harbor  lines  at  New  Yorfc  City 814 

I nipro vement  of 131 

Wrecks  in 145,146,147 

East  Twin  River,  Wis.: 

See  (iho  Two  Rivers  Harbor. 

Harl)or  lines  at  Two  Rivers  Harbor 815 

East  waterway,  Seattle,  Wash.,  bridge  across 82? 

Ebey  Slough,  Wash.,  improvement  of  (&ee  Puget  Sound) 785 

Echo  Bay  Harbor,  N.  Y. : 

Examination  of  Long  rock 148 

Improvement  of,  including  removal  of  Long  rock 121 

Edenton  Bay  and  Harbor,  N.  C,  harbor  lines  at  Edenton 815 

Eel  River,  Mass.  (/»^g  Plymouth  Harbor)  69 

Elizal)eth,  Pa.,  harbor  lines  in  Monongahela  River 815 

Elizabeth  River,  N.  J.,  improvement  of 168 

RNn  1907 in 
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£lizal)eth  River,  Va. :  P»«e. 
Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point 260 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 258 

Improvement  of  waterway  to  sounds  of  North  Carolina,  via  Pasquotank 

River.... 268 

Improvement  of  Western  Branch 252 

GEIizabt-th  River  Railroad  Companv,  bridge  of 820 

Elk  Point,  S.  Dak.  (yee  Missouri  River) 611 

Elk  Kiver,  Md. ,  improvement  of 212 

Elk  River,  W.  Va.: 

Bridge  at  Charleston 823 

Bridge  at  Frametown 820 

Bridge  near  Yankeedam 824 

Klk  River  Shoals  Canal,  Tennessee  River,  A  la 528, 631 

Elliott  Bay,  VVa^h.,  bridge  across  Kast  and  West  waterways  at  Seattle  and 

West  Seattle 822 

Elliott  Slough,  Wash.,  bridge  at  Aberdeen 822  ^ 

Ellis  Slough,  Wash.,  bridge  near  Raymond 826  ' 

Embankments.     ^See  Fortifications. 

Embury  (steamer),  wreck  of  {see  Niagara  River) 725 

Emplacements.     See  Fortifications. 

Employees,  civilian  assistants  to  engineer  officers 19 

Endicott  Board 5 

Engineer  dej)Ots 16 

Engineer  divi^ons 20 

Engineer  equipment  of  troops 18 

Engineer  officers,  civilian  assistants  to 19 

Engineer  School  of  Application,  buildings  for 859, 860 

Engineers,  Boards,  etc.,  of.     /See  Boartia  and  Commissions. 
Engineers,  Corps  of.    See  Corps  of  Engineers. 

Eugineers,  di vi>ion 20 

Engineers,  Otfice  of  the  Chief  of,  officers  on  duty 862 

Engineers,  The  Board  of 5 

Ensley  Southern  Railway  Company,  bridge  of 824 

Equipment,  engineer,  of  troojw 18 

Erie  Basin,  Bu&hIo,  N.  Y.  : 

Improvement  of  Buffalo  entrance 723 

Improvement  of  1-ake  Erie  entrance 722 

Erie  Harbor,  Pa.,  improveujeut  of 717 

Erie  Ltiktt  (see  also  Northern  and  Northwestern  I^kes): 

Water  levels  and  dischai-ges 853, 854 

Wrecks  in i 716 

Erie  Railroad  Company,  bridge  of ^ . .  827 

ICscambia  River,  Fla.,  improvement  of 363 

Esopus  CnH'k,  N.  V.  (nee  Saugerties  Ilarl)or ) 139 

Essex  (%)unty,  N.  J.,  l)ridge  of 820 

Essex  River,  Mass.,  imi)rovnnu*nt  of 46 

Kstherville-Miiiim  Oeek  Canal,  S.  C.,  improvement  of 297 

FiSti mattes  of  appropriations  required: 

Fortifications 16 

Rivers  and  harbors,  et<t 20 

Eureka,  Cal.,  improvement  at  {st-c  Humboldt  Harbor) 748 

P'vansvillf^.  Mount  Carinel  anil  Northern  Railway,  bridge  of 818 

Everett  Harbnr,  Wa<h.: 

Bridgf^  of  city  across  Snohomish  River 821 

Improvement  of 794 

Examinations  of  rivers  and  harbors,  un<ler  act  of  March  2,  liK)7 21 

Exclianir»;  (sehooner) ,  wreck  of 624 

Executive  I)epartments,  Washington.  I).  C,  telegraph  line 841 

Executive  Mansion  and  olfice,  Washington,  D.  ( • 841 

Exeter  River,  N.  H.,  improvement  of 42 

Exi>en<iitures: 

Fortiiication.s 12 

Hiven  and  harl^rirs 19 
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F. 

iven  Harbor,  Mass.:  F^e. 

camination  and  survey 94 

iproveuient  of 79 

►rt  Harbor,  Ohio: 

iprovement  of 711 

reck  in 716 

( Caddo)  Lake,  Tex.  and  La.    See  Cypress  Bayou. 

Bogue,  La. ,  im  provement  of 411 

iver  Harbor,  Mass.,  improvement  of 86 

\i  Ohio  Kiver,  Louisville,  Ky.: 

iprovement  of 570 

aerating  and  care  of  Louisville  and  Portland  Canal 575 

e  ('ounty,  Pa.,  bridge  of ^ 826 

jr  Rivt-r,  Cal. : 

iprovement  of 749 

iprovement  of,  by  California  Debris  Commission 809 

idina  Harbor,  Fla.: 

iprovement  of 326 

iprovenient  of  Cumberland  Sound 324 

Iprovement  of  waterway  to  Savannah,  Ga 322 

(Caddo)  I^ke,  Tex.  and  La.    See  Cypress  Bayou. 

ion  plant,  Washington  Aqueduct,  D.  C 838, 839 

•8,  range  and  position.     See  Fortifications. 
)ntrol  at  fortifications.     See  Fortifications. 

8  Island,  N.  Y.,  examination  and  survey  of  Hay  (West)  Harbor 118 

g  Creek,  N.  C,  improvement  of 264 

"a{)s,  or  weirs: 

Puget  Sound,  Wash.,  inspection,  etc.,  of 787 

jrmits  for  construction  of 829 

ile  River  Harbor,  Conn.,  improvement  of 112 

liver,  Wis.  r,w  Port  Wing  Harbor) 592 

ake,  La.  {see  (jrand  River) 404 

iiver,  Cia.,  improvement  of 354 

ice,  Ala.: 

e  also  Tennessee  River. 

reck  in  Tennessee  River 536 

a,  removal  of  water  hyacinths  from  waters  in 346 

a  Fast  Coast  Railway  Company,  ba«in  at  Miami,  Fla.,  construction  of..  332 

ng  Hay,  N.  Y.,  improvement  of 128 

la  ( White  Cliffs) ,  A rk. ,  bridge  across  Little  River 827 

lu  Lac  Harbor,  Wis.  {see  Fox  River) 622 

n  possessiony.     See  Alaska  and  Insular  possessions, 
tiver,  Portland,  Me.     See  Portland  Harbor. 

Weymouth )  River,  Mass.,  improvement  of 63, 64 

i  Deer  River,  Tenn.,  improvement  of 517 

rockett,  Galveston,  Tex.,  construction  of  seawall,  embankment,  and  fill. .  10, 450 

que  Beach,  N.  J.,  wreck  off 185 

ciitionn: 

)propriati<)n.'<,  condition  of 12 

itteries 5, 6,  7 

itteries  in  insular  possessions 11 

)ard  of  Engineers,  The 5 

)ard  on  Fortifications  or  other  Defenses  ( Endicott  Board) 5 

ectric^il  installations 8 

ectrical  installations,  insular  possessions 11 

n placements,  modernizing  the  older 7 

aimates  of  aj)propriations  required 15 

re  control 8 

re  control  at  batteries  in  insular  possessions 1^ 

*neral  statement  and  progress  of  work 6, 6 

Uional  Coaet  Defense  Board 5 

eservation  and  repair  of 9 

eservation  and  repair  of  torpedo  structures 11 

ojects 5 

jpairs  and  protection  at  defenses  of  Charleston,  Pensacola,  Mobile,  and 

New  Orleans 9 
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Fortifications — CJontinued.  PtC©. 

Searchlightfii R 

SearchliKhte,  insular  iKMJseesions  12 

Sea  walls  ami  embankments 10 

Hea  walls,  defenses  of  Galveston,  Tex 10, 450 

Sites 8 

Submarine  mines *11 

Submarine  mines,  insular  possessions 18 

Supplies  for  seacoast  defenw*8 10 

Fort  Ix»aveiiw()rtb,  Kans.,  engineer  depot 15, 16 

Fort  Mason,  Oil.,  engineer  depot 15, 17 

Fort  Pierre,  S.  Dak.  {fu>e  Misnouri  River) 511 

Fort  Point  channel,  Boston,  Mass.,  improvement  of 60 

Fort  Snelling  military  reservation,  Minn.,  bridge  across  Mississippi  River  to 

St.  Paul 861 

Fosters  Meadow  ( Kook  Cr^^k )  Canal,  N.  Y.,  bridge  acmss 822, 825 

Fox  River,  Wis: 

Bridge  at  Appleton 828 

liridge  at  <.ireen  Bay  Harlwr 829 

Harbor  lines  in  Green  Hay  Harbor 815 

I mprovement  of 622 

Improvement  below  I)ei>ere,  including  Green  Bay  Harbor 607 

Operating  and  care  of  locks  and  dams ' 623 

Survey  of  I-^ke  Winnebago  for  charting  purposes 624 

Frametown,  W.  Va.,  bridge  acwss  Elk  River 820 

Frankfott,  .Me.,  examination  and  survey  of  Marsh  River  (South  Branch  of  the 

Penobscot ) 1 43 

Frankfort,  Mich.,  improv€»ment  of  harbor 663 

Franklin,  La.: 

Examination  and  survey  oi  waterway  to  Mermentau  {see  Rio  Grande- 

Misfissippi  River  waterway ) 451 

Improvement  of  waterway  to  Mermentau 415 

Freflerickshurg,  Va.,  monument  to  Gen.  Hugh  Mercer 841 

Fren<^h  Broad  Kiver,  Tenn.,  improvement  of 531 

I 

Galena  River,  111.,  operatinjr  and  care  of  lock  and  dam 496 

(Jallerics,  cable.     See  Fortifications. 

Gallinas  Creek,  Cal.,  bridge  acrosja 820 

Galveston  and  Bnizos  Canal,  Tex.:  j 

Examination  and  survev  (x/r  Rio  Grande-Mississippi  River  watenn'ay).-.  451                 j 

Improvement  of 436, 442, 443  • 

( ){H'nitinir  and  care 443                 } 

Galveston  Bay  ami  Harl>or,  Tex.:  i 

Construction  of  sea  wall,  embankment,  and  fill  at  Fort  Crotrkett  and  of 

s*»a  wall  from  Thirtv-ninth  to  Kortv-tifth  streets 10,450 

Defennes  <.f '. \ 5, 10, 11 

Examination  and  survey  of  (ialveston  channel  for  enlargement  and  for 

extension  farther  we>t 451 

Examination  an<l  survey  of  harbor  for  30-foot  depth 451 

Examination  and  survey  for  waterway  from  the  Uio  Grande  to  Donald- 
son vi  lie,  l4i.,  via 451                  ' 

Examinati<rti  and  survcv  of  watcrwav  to  Brazos  River 451 

Improvement  of  <'hannel  a<Toss  II an na  n^ef,  Ladies  Pas« 437                  i 

Improvement  of  (nilveston  channel  froni  inner  bar  to  Fifty-sixth  street..  431                   ! 

ImprovtMuent  of  (ialveston-Texas  City  channel 433 

Impmvement  of  harhor  entrance 429 

Improvement  of   P«»rt  Bolivar  channel 433 

Improveiiu'nt  of  waterway  to  Bra/o**  River 443 

Improvement  of  watcrwav  t(»  IIou*<ton 434 

Im].rovement  of  West  Bay 436, 441, 443 

Wreck  off  m(mth  of  Clear  Creek 450 

Galveston,  Harrisbunr  and  San  Ant<»nio  Railway  Company,  britlges  of 826 

(Jary.  In<l..  h»i<li!e  across  Calumet  Kiver 818 

Gaseonade  Uiver,  Mo.,  inifirovement  of 615 

<iauL'intr: 

Columbia  Kiver,  Orejr.  an<l  Wash 779                   ' 

Michigan  I^ke,  variations  in  -surface  level  on  east  shore 640 
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sisyippi  Kiver  and  principal  tributaries 510, 812 

thern  and  North  western  Lakes,  levels  and  discharges 853, 854 

channel,  New  York  Harbor,  N.  Y. ,  improvement  of 148 

River,  N.  Y.  («€tf  Charlotte  Harbor) 72S 

I^ke,  St  Johns  River,  Fla.  {see  Volusia  bar) 330 

Drbin  Bridge  Company,  bridge  of 827 

River,  Me.,  improvement  of 31 

own  County,  8.  C,  bridge  of 826 

own  Harbor,  D.  C.    See  Washington, 
own  Harbor,  S.  C. : 

"bor  lines  in  Sampit  River 815 

)rovement  ot  (see  Winyah  Bay ) 294 

and  Florida  Railway,  bridge  of 828 

1  («anal  boat),  wreck  of 117 

urg  National  Park,  Pa.,  memorial  tablet  to  Abraham  Lincoln 841 

lie  Harbor,  Mich.,  improvement  of 605 

e  Creek,  N.  Y.,  wreck  at  mouth 146 

e  Harbor,  N.  Y.,  improvement  of 128 

ter,  Mass.,  improvement  of  harbor 49 

ter,  N.  J.,  wreck  off 185 

Bayou,  La. ,  removal  of  water  hyacinths 427 

Georgia  F.  ( 8(  hoon^r^,  wret'k  of 262 

Harbor,  N.  H.  {see  Isles  of  Shoals  Harbor) 40 

nent  Printing  Office,   Washington,  D.  C,  telegraph  line  to  Depart- 

aiid  Capitol * 841 

uent  telegraph  line,  Washington,  D.  C 841 

)r  (stvamer),  wreck  of 146 

)rs  Island,  New  York  Harbor,  N.  Y.,  enlargement  of,  etc 153 

IS  Bay,  N.  Y  ,  improvement  of 151 

,  S.  C.     *SV^  Coii^aree  River. 

(  abanosso )  Bayou,  La. ,  bridge  across 821 

^ilumet  River,  HI.  and  Ind.     JSee  Calumet  River. 

Rio,  lex.,  examination  and  survey  for  waterway  to  Mississippi  River 

laldj^onville,  La 451 

laven  Harbor,  Mich.,  improvement  of 649 

sJJand,  Niagara  River,  N.  Y.,  wreck  of  steamer  Embury 725 

Lake,  Mermentau  River,  La.,  improvement  of  Mermentau  River  and 

aries 417 

laraij*,  Mich.,  improvement  of  harbor  of  refuge 602 

Jarais,  Minn.,  improvement  of  harbor 584 

iapids,  Wabash   River,  lock  and  dam 576, 578 

^iver,  La.: 

>r()vement  of 4fH 

noval  01  water  hyacinths 427 

iiver,  Mich.: 

>ro\ ement  of 650 

)rovenient  of  Grand  Haven  Harlx)r 649 

iiver,  Ohio: 

igeat  Painesville 824 

>rovement  of  Fairport  Harbor 711 

.'fk  in  Fairport  Harbor 716 

tatue,  Washington,  D.  C • 841 

nd  Bay,  N.  Y.,  harbor  lines 814 

IarlK)r,  Wash.: 

>rovement  of  entrance 781 

)rovement  of,  between  Aberdeen  and  the  entrance,  including  dredge 

instruction 758,  783 

I  arbor  and  Pugct  Sound  Railway  Company,  bridge  of 828 

Liver,  Wash.,  improvement  of • 779 

iig  Bay,  N.  J.,  bridge  between  Somers  Point  and  Ocean  City 823 

'arlx>r,  Culebra  Island,  P.  R.,  examination  of 807 

anawha  River,  W.  \^a. : 

Ige  at  Charleston 819 

jrovement  of 562 

crating  and  care  of  locks  and  dams 6GS 

akes: 

letins 854 

mnels  in  waters  connecting,  examination  and  survey 698 
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Great  Laket— Continued.  Put*. 

Channels  in  waters  connecting,  improvement  of 685 

Commercial  statistii-s,  Sault  6te.  Marie  canals,  Mich 600 

Connecting  waters  between  Lakes  Saperior  and  Huron,  supplemental 
survey  report,  with  estimate,  etc.,  in  re  new  lock  at  St.  Marys  Falls 

Canal,  Mich 606 

Control  and  regulation  of  waters  of  Niagara  River,  and  preservation  of 

Niagara  Falls 854 

Discharges,  table  of  (1860  to  1906) 853 

Navigation  of,  in  1841,  conditions  governing 843 

Project  for  future  work  of  the  Lake  Survey 850 

Surveys  and  charts 842,848,852,853 

Water  levels 854 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in 640 

Great  Northern  Railwav  Company,  bridge  of 826 

Great  Pe<lee  River,  S.  C,  improvement  of 298 

Great  Salt  Pond,  Block  Island,  R.  L: 

Improvement  (»f 92 

Wreck  near  entrance 94 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor 727 

Great  South  Bay,  N.  Y. : 

Improvement  of 1S6 

Wreck  off  Sampawams  Point 145 

Green  Bay  (arm  of  Lake  Michigan),  Wis.,  wreck  near  Tail  Point  light 624 

Green  Bay  Harbor,  Fox  River,  Wis.: 

Bridge  (city)  at  Mason  street 829 

Harlwr  lines 815 

Improvement  of T  607 

Greene  County,  Mire.,  bridges  of 823, 826 

Green  Jacket  shoal.  Providence  River,  R.  I.,  removal  of 86 

Green  River,  Kv.: 

Bridge  at  >f  unfordville 822 

Improvement  above  mouth  of  Big  Barren  River 680 

Operating  and  care  of  lo<*k8  and  dams '. 581 

Greenwich  Harbor,  Conn.,  improvement  of 115 

Groeeetete  Bayou,  La. ,  removal  of  water  hyacinths 427 

Ground?,  public,  Di^trict  of  Columbia 841 

Guadalupe  River,  Tex. : 

Examination  and  survey  for  channel  from  Aransas  Pass  to  Victoria  and  to 

Cuero *. 451 

Improvement  of,  from  Victoria  to  Aransas  Pass-Pass  Cavallo  channel . . .  443, 444 

Guam  Harbor,  Mariana  Islands,  defenses  of 12, 15 

Guantanamo  Bay,  Cuba,  defenses  of 11, 12, 15 

Gulf  of  Mexico,  survey  ft»r  14- foot  waterway  to  St.  Louis,  Mo.,  and  thence  to  Lock- 
port  « Chicago),  III.,  including  report  on  water  power  and  land  drainage..  834,812 

Gulfport  Harbor,  Miss. : 

Diversion  of  improvement  funds  to  construction  of  dredge  for  coast  har- 
bors   394 

Examination  and  survey  of  anchorage  bat^in  and  of  channel  to  Ship 

Island  anchorage 395 

Improvement  of  channel  to  Ship  Island  Harbor 390 

Gulf  States,  removal  of  water  hyacinths: 

From  Florida  waters 346 

From  Ix)ui»)iana  waters 427 

From  Texas  waters 427 

Gull  I^ke,  Minn.,  construction  of  reservoir  dam 499 

Gun  batteries.     See  Fortifications. 

Gut,  The  (channel  between   North  and  South  Hero  islands).  Lake  Cham- 
plain,  Vt.  : 

Bridge  across 828 

Improvemtnt  of 71 

H. 

Hackensack  River,  N.  J.: 

Bridge  at  Jersev  Citv 820 

Bridge  near  Snake  Hill 827 

Hales  bar.  Tennessee  River,  construction  of  lock  and  dam 528 
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Hammond,  Ind.:  P^^- 
See  also  Calumet  River. 

Bridge  across  Calumet  River 818- 

Hammond,  George  I.,  et  al.,  bridges  of 821 

Hampton  Creek,  Va.: 

Harbor  lines 81^ 

Wreck  in 26» 

Hampton  Roads,  Va. : 

Construction  of  piers  and  dredging  at  Jamestown  Exposition  grounds 247 

Defenses  of & 

Improvement  of 253- 

Improvement  of  approaches  to  Norfolk  Harbor 260 

Wreck  off  Sewell  Point 262" 

Hampton  (schooner),  wreck  of ISS* 

Hanna  reef,  Indies  Pass,  lower  Galveston  Bay,  Tex.,  improvement  of  channel 

across 437" 

Harbor  Beach  (Sand beach),  Mich.: 

Improvement  of  harbor  of  refuge 674 

Water  levels 854 

Wreck  in  Lake  Huron  near 698 

Harbor  Cove,  Gloucester,  Mass.  (see  Gloucester  Harbor) 49 

Harbor  lines,  establishment  of 814 

Harbors  and  rivers.     See  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  N.  Y.     See  Harlem  River. 

Harlem  River,  N.  Y.: 

Improvement  of 133 

WVeck  in 14d 

Harlowe  Creek,  N.  C. ,  improvement  of  waterway  via 272 

Harrison,  X.  J.,  harbor  lines 815 

Hastings  upon  Hudson,  N.  Y.,  harbor  lines 815 

Havre  de  Grace,  Md.: 

Bridge  across  Susquehanna  River 828 

Improvement  of  Susquehanna  River 213 

Hawaiian  Islands: 

Def  nses  of 11 ,  12, 14, 15 

Hilo  Harbor,  examination  and  survey 806- 

Hilo  Harbor,  improvement  of 805 

Honolulu  Harbor,  improvement  of 803 

Honolulu  Harbor,  rectiamation  of  Quarantine  Island 804 

Honolulu  Harbor,  survey  of 806 

Hay  (  West)  Harbor,  Fishers  Island,  N.  Y.,  examination  and  survey 118 

Hav  Lake  channel.  St.  Marvs  River,  Mich.: 

Exauiination  and  survey  of  channels  in  waters  connecting  Great  Lakes  ..  698 

Improvement  of 691 

Improvement  of  channels  in  waters  connecting  Great  Lakes.. 685 

Hell  (iate,  Kast  River,  N.  Y.,  improvement  of 131 

Hempstead  Harbor,  N.  Y. : 

luiprovcmcnt  of  [nee  Glencove  Harbor) 128 

Wreck  in 146- 

Hendricks  Harbor,  Me.,  examination  and  survey 43 

Hennepin  Canal,  III.     See  Illinois  and  Mississippi  Canal. 

Herbert  Oeek,  Va. ,  harbor  lines 815 

Hero  (li*;hter),  wreck  of 147 

Herring  Bay,  Md.,  bridp:es  across  Traceys  and  Rock  Hole  creeks,  at  head  of..  82T 

Herring  River,  Ma«s.,  wreck  off 94 

Herr  Island,  Alle<rheny  River,  Pa.,  lock  and  dam  at 548,649' 

HiiTjrins  Slouch,  Wash.,  brid<:e  across 826* 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

Aqueduct  Bridge  830* 

To  replace  Lonj;  Bridge 832! 

Highways.     See  Roads. 

Hill,  Charles  (i.  ( barge),  wreck  of 146^ 

Hillsboro  Bay  and  River,  Fla. : 

Bridge  across  bay  at  Tampa 822" 

Bridge  across  iulet  of  bay  near  Tampa 824 

Bri<lL'e  across  river  al)out  1 1  miles  above  mouth 824 

Harlx>r  lines  at  Tampa 815 

Improvement  of 341 

Wrecks  in  river  at  Tampa 347 
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Hilo  Harbor,  Hawaii:  »'»««' 

Examination  and  survey 806 

Improvement  of 805 

Hingham  HaH)or,  Mass. ,  improvem«»nt  of 66 

Hiwassee  River,  Tenn.,  improvement  of 534 

Hojrans  Creek,  Jacksonville,  Fla.,  harbor  lines  in  St.  Johns  River  at 815 

Holland  Harbor,  Mich.,  improvement  of 647 

Holmes  River,  Fla.,  improvement  of 359 

Holston  River,  Va.  and  Tenn.: 

Bridge  at  Brabsons  Ferrv,  Tenn 821 

Bridges  across  Nt»rth  ani  South  forks  near  Kingsport 817 

Bridge  near  Surgoinsville,  Tenn 823 

Improvement  of 535 

Holston  River  Railway  Company,  bridge  of 823 

Homochitto  River,  Miss.,  improvement  of 409 

Honolulu  Harl)or,  Hawaii: 

Defenses  of 1 1, 12, 15 

Improvement  of 803 

Reclamation  of  Quarantine  Island 804 

Survey  of 8G6 

Hook  Creek  ( Fosters  Meadow )  Canal,  N.  Y. ,  bridge  across 822, 825 

Hookerfon,  N.  C,  bridge  across  Con tentnia  Creek .   827 

Hookton,  Cal.  (see  Humboldt  Harbor) 748 

Hoquarten  Slough,  Oreg.  (see  Tillamook  Bay ) 757 

Hoquiam,  Wash.,  bridge  across  Ilouuiam  River 826 

Hoquiam  River,  Wash.,  bridge  at  Iioquiam 826 

Horn  Island  Harbor  and  Pass,  Mis.'*.: 

Improvement  of  harbor  (see  Pascagoula  River) 383 

Improvement  of  pass 388 

Hospital  Point.  Norfolk  Harbor,  Va.,  removal  of 251 

Housatonic  River,  Conn.: 

Improvement  of 107 

Improvement  of  Milford  Harbor 105 

Houston,  Tex.,  improvement  of  wat€»rway  to  Gal vest<m 434 

Howard  (University  reservoir,  Wa-shington,  D.  C 836 

Hudson  County,  N.  J.,  bridges  of,  across  HackeuFack  ami  Passaic  rivers 820 

Hudson  River,  N.  Y.  (sec  oho  New  York  City  and  Harbor): 

Bridge  at  Poughkei^psie 821 

Harbor  liiu»sat  Van  Wies  Point,  l>elow  Albany,  at  Starbuck  and  Big  Stony 

islands,  Troy,  and  at  Hastings  upon  Hudson 814,  815 

Improvement  of 138 

Peokskill  Harbor,  improvement  of 141 

Rondout  Ifiirbor,  improvement  of 140 

Saugerties  Harl)or,  improvement  of 139 

Tarry  town  Harbor,  improvement  of 143 

Waterford,  examination  and  snrvev  to  Trov 148 

Wrecksin '. *. 145,146,147 

Hulton  Ferry,  P;i.,  l)ridjre  across  Allegheny  River 819 

Humboldt  HarlK>r  and  Bay,  Cal.,  iuiprovement  of 748 

Humptulips  River,  Wash.,  bridge  across 826 

Huntington  Harbor,  N.  Y.,  improvement  of 127 

Huron  Harbor,  Ohio,  iinprovement  of 708 

Huron  I^ike  [srcuho  Northern  and  Northwestern  I^ikes): 

Survey  of  connecting  waters  between  l^ke  Superior  and,  supplemental  re- 

]M)rt,  with  estimate,  et<'.,  in  re  new  lock  at  St.  Marys  Falls  Canal,  Mich.  698 

Water  levels  and  discharges 853, 854 

Wrecksin 698 

Hutchinson  Island,  Savannah  Harbor,  Ga.,  )>ridgeat 9!^ 

Hutchinson  River  ( F^u^t  Chester  Creek  ),  N.  Y.,  improvement  of 123 

Hyacinths,  water,  removal  of: 

P>om  Floriila  waters 346 

Froui  I/onisiana  waters 487 

From  Texas  waters 42t 

Hyannis,  Ma^<.,  improvement  of  harbor  of  refuse 78 

Hydraulic  mining  in  California 809 

Hydraulics.     See  (iauging  nrtri  (Ireat  I^kes. 
Hydrology.     St:e  (Iauging  ami  (ireat  I^kes. 
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Iberia  Parish,  La.,  bridge  of 827 

Iberville  Parish,  La.,  bridge  of B26 

lUinois  and  Mississippi  Canal,  III.: 

CJonstru  tion  of 637 

Improvement  of  pool  between  Locks  29  and  35,  Rock  River 496 

Operating  and  care 495 

Illinois  and  Northern  Railway  Company,  bridge  of 825 

Illinois  River,  III.: 

Bridge  at  Peoria  ( lower  free  wagon  bridge) 821 

Bridge  at  Utica 825 

H  irbor  lines  at  Peoria 815 

Improvement  of 6^H5 

Operating  and  care  of  lock**  and  dams 637 

Survey  for  14-foot  waterway  from  Lockjiort  (Chicago),  111.,  to  St  Louis, 
Mo.,  and  thence  to  mouth  of  the  M  s-i-sippi,  including  report  on  wa  er 
power  and  land  drainage 634, 812 

Indiana  chute,  Falls  of  Ohio  River,  improvement  of 570 

Indian  River,  Del. ,  examination  and  survey 208 

Indian  River,  Fla.,  improvement  of 332 

Inland  wat^rwavs.     S^e  (/anals  and  Waterways. 

Inman-Poulsen  Logging  Company,  bridge  of 827 

Inside  routis.     See  Canals  and  Waterways. 

Insular  possessions: 
tSee  iiUo  Alaska. 

Defenses  of 11, 12, 14, 15 

Gn'at  Harbor,  Culebra  Island,  P.  R.,  examination  of 807 

Hilo  Harbor,  Hawaii,  examination  and  survey 806 

Hilo  Harbor,  Hawaii,  improvement  of 805 

Honolulu  Harbor,  Hawaii,  improvement  of 803 

Honolulu  Harbor,  Hawaii,  reclamation  of  Quarantine  Island 804 

Honolulu  Harbor,  Hawaii,  survey  of 806 

Mayaj^uez  Harbor,  P.  R.,  examination  of 807 

Ponce  Harbor,  P.  R.,  examination  of 807 

Ponce  Harbor,  P.  R.,  wreck  in 807 

Porto  Rico,  erection  of  structures  in  navigable  waters  of 816 

San  .Juan  Harljor,  P.  R.,  improvement  of 806 

Interna  i  mal  C  »mmissiou,  Permnnent,  of  Congresses  of  Navigation 814 

Island  possessions.     See  Insular  posscj-sions. 

Isles  of  Shoals,  Me.,  improvement  of  harbor  at 40 

tstokpoga  Creek,  Fla.  {see  Kissinmieo  River) 335 

J. 

Jacksonville,  Fla.: 

Harbor  lines  in  St.  Johns  River  at  Hogans  Creek 815 

Improvement  of  St.  Johns  River  opposite 329 

Jamaicii  Rav,  N.  Y.,  exaini nation  and  survey  for  channel  to  Coney  Island 

channel,  via  Rockaway  Inlet 148 

James  River.  Va. : 

See  oho  Hampton  Roads. 

Construction  of  permanent  landing  pier  at  Jamestown  Island 249 

Improvement  of 245 

W reck  at  Richmond 249 

Jamestown  Exposition,  V^a.,  construction  of  piers  and  dredging  in  connection 

with : 247,249 

Jeanerette,  La.,  bridge  across  Bayou  Teche  at  Bayside  plantation 828 

Je^erson,  Tex.,  improvement  of  Cypress  Bayou 455 

Jefferson  ('ounty,  Ark.,  bridge  of.' 817 

Jefferson,  Thomas,  statue  of 841 

Jekyl  Creek,  (ia.,  improvement  of  waterway  via 322 

Jersey  City,  N.  J.: 

See  nbio  New  York  Bay,  City,  and  Harbor. 

Bridge  across  Hackensack  Hiver 820 

John  L.  Roper  LumlKjr  Company,  bridge  of 8^ 

Jphnson  Creek,  N.  C,  bridge  across 8|J?4 
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Johnsons  Bayou,  I^a.,  improvement  of 421 

Johnsons  Creek,  or  Kiver,  Conn. : 

Improvement  of  (see  Bridjfeport  Harbor) 108 

Wrecks  in 117 

Jones  County,  N.  C. ,  bridce  of 822 

Jones  Creek,  Va. ,  harbor  lines 815 

Jones,  John  Paul,  monument  to 841 

Jordan,  Geo.  V.  (schooner),  wreck  of M 

Jordan  River,  Miss.,  improvement  of 391 

Judith,  Point,  R.  I.: 

CouHtruction  of  harbor  of  refuge 89 

Improvement  of  pond  entrance 90 


K. 


\ 


Kalama/oo  River,  Mich.,  improvement  of 046 

Kamjwviile  lock  and  dam,  Illinois  River,  111 635,037 

Kanawha  Bridge  and  Terminal  Company,  bridge  of 819 

Kanawha  River,  W.  Va. : 

Bridge  at  Charleston 819 

Improvement  of 662 

Operating  and  care  of  locks  an<l  dams 603 

KauHas  ('ity,  Mo.  and  Kans.    See  Kant^as  and  Missouri  rivers. 

Kansas  City  Belt  Railway  Company,  bridge  of 824 

Kansas  CMty,  St.  Joseph  and  Exirelsior  Springs  Railway  Company,  bridge  of.-  818 

Kan^^as  River,  Kans.,  bridge  at  Kansas  City 824 

Kaskaskia  River,  111.,  bridge  near  Baldwin 821 

Kaw  (Kansas)  River,  Kans.,  bridge  at  Kansas  City 824 

Kelley  Island,  near  Marblehcad  iight^house,  Ohio,  wreck  near 710 

Kennel)ec  River,  Me.: 

Defen.'ies  of 6 

Kxaininsition  and  survey  from  mouth  to  Gardiner 43 

Improvement  of 32 

Kennebunk  River,  Me.,  improvement  of 39 

Kcnnerdell,  f*a.,  brid;^e  acro!<H  Allegheny  River 822 

Kenoslui  I  IarlK)r,  Wis  ,  imf)rovement  of 020 

Ken-iin«;ton  ami  Kastorn  Railroad  Company,  bridge  of , 818 

Kentucky  and  West  Virginia  Bridge  Company,  bridge  of 819 

Kentucky  River,  Ky.: 

Bridges*  across  North  iin«l  Sonth  forks  at  Beattyville 821 

Improvement  of 608 

Operating  and  care  (»f  locks  and  dams SOB 

KtM)kuk  <  Des  Moines  Rapids)  Canal  and  dry  dock,  Mississippi  River,  oper- 
ating and  care 404 

Kewaunee  Harbor  and  River,  Wis.: 

Injprovenicnt  of Oil 

Wrecks  in 024 

Keweenaw   Bav  and  Point,   Mich.,   inij>rovenient  and  v&m  of  waterway  to 

l^ke  Superior 597,699 

Key  port  narlM>r,  N.  J.,  iin[tn)venient  of 103 

Key  West  Ilarlxir,  Fla. : 

Defen.-es  of 6 

Improvement  of 334 

Kill  van  Kull,  N.  V.  and  N.  J.: 

Kxaniination  ft»r  channel  in  New  York  Bay  to  vicinity  of  Lil)erty  (Beilloe) 

Island  west  of  Bobbins  reef  liirht-huuse 176 

Examination  and  survev  for  channel  north  of  Sh(H)ters  Island  to  channel 

near  Corner  Stake  light,  intludifi^  reef  at  BerJ^»n  Boint  light 176 

Impniveinent  of  Station  I.-hm  1-New  Jersev  channel 157,158 

Wreck  in ' 174 

King!*  Mountain  battle  ^rronnd,  S.  ('..  erection  of  monnfiient 801 

Kinip'lH>rt,  Tenn..  bridv:es  acr<»ss  North  and  South  forks  (»f  Holston  River 817 

Kingston,  R.  I.     Ste  l*oint  .ludith  Harbor  and  Bond. 

King-ton  Bay,  Mass.,  imf»rovement  of  l>nxbury  Harln^r 08 

Kinnikinniok  River,  Wis.  (.-**>  >H I waukiv  Harbor) : 018 

Kirby,  Thomas,  dam  acn)ss  Missis>i|.pi  River  at  Bemidji.  Minn 830 


Kissimmee  Lake  and  River,  Fla. :  J***®- 

Improvement  of 336 

Removal  of  water  hyacinths 346 

Klickitat  River,  Wash.,  bridge  across 826 

Kosciuszko,  Gen.  Thaddeus.  statue  of 841 

Koyen,  Edith  H.  (schooner),  wreck  of 624 

L. 

La  Ck)nner,  Wash. : 

Bridge  across  Swinomish  Slough 826 

Improvement  of  Swinomish  Slough '. 796 

Ladies  Pai<<8,  lower  Galveston   Bay,  Tex.,  improvement  of  channel  across 

Hanna  reef 437 

Lafayette  County,  Fla. : 

Bridge  across  Suwanee  River  at  Branford 820 

Bridge  across  Suwanee  River  at  Lurayville 822 

Lafayette  Pari>h,  La.,  bridge  of 826 

Lafourche  Ba«in  levee  boai^  of  Louiaiana,  lock  and  dam  in  Bayou  Lafourche.  830 
Xafourche  Bayou,  La.: 

I  mprovement  of 403 

Ix)ck  and  dam  of  Atchafalaya  Basin  and  Lafourche  Basin  levee  boards..  830 

Lagrange  Bayou,  Fla,  {see  Holmes  River) 359 

Lagranse  lock  and  dam,  Illinois  River,  111 635, 637 

Lake  Charles  and  Northern  Railroad  Company,  bridge  of 825 

Lake  County,  Ind.,  bridge  of 818 

I^ke  River,  Wa"-h.,  bridge  near  Ridgefield.. 827 

LakcH,  Great.     See  Great  Lakes. 

Lake  Siirvev.     See  Northern  and  Northwestern  Lakes. 
Lake  Washington  Canal,  Wa.sh.     »S!e«  Washinarton  Lake. 

I^nd  drainage,  report  upon,  in  connection  with  survey  for  14-foot  waterway 
from  Lockport  (Chicago),  111.,  to  St.  Louis,  Mo.,  and  thence  to  the  Gulf..  634,812 

L'Anguille  River,  Ark.,  improvement  of 484 

La  per  te  County,  ind.,  bridge  of 822 

Larchinont  Harbor,  N.  Y.,  improvement  of 120 

Lasalle  County,  111.,  bridge  of 825 

La  Trappe  Kiver,  Md.,  improvement  of 222 

laurel  (barge),  wreck  of 249 

Leaf  River,  Miss.: 

Bridge  near  Beaumont 824 

Improvement  of ^ 386 

lx?aven worth.  Fort,  Kans.,  engineer  depot 15, 16 

I>eecli  Lake,  Minn.: 

Construction  of  reservoir  dam 499 

Operating  a!id  c*are  of  reservoir  dam 502 

lx*e  County,  Fla.,  bridge  of 827 

Ix^e  Slon^li,  Apalachicola  Kiver,  Fla.,  improvement  of 351 

I^ehrton,  Miss.,  bridge  across  Big  Sunflower  River 817 

Ivomon  Creek,  N.  Y.  {nee  Staten  Island-New  Jersey  channel) 158 

Leonardtown  Harbor,  Md.  {>ee  Breton  Bay) 233 

Levels,  water.     .SV*^  Water-level  observations. 
Levisa  Fork,  Bi;^  Sandy  River,  Ky.: 

Bridjre  at  Prestonsburg 826 

Improvement  of 665 

Lewes,  Del.,  iron  pier  in  Delaware  Bay,  maintenance  and  repair 183 

Lewis  River,  Wa'^h.: 

Bridge  near  Woodland 827 

Improvement  of 777 

Lexington,  .Mich.,  wreck  off 698 

Liberty  ( barge) ,  wreck  of 624 

Liberty  (Be<lloe)  Island,  New  York  Bay,  N.  Y.,  examination  for  channel  west 

of  Bobbins  reef  light-house  to  Kill  van  KuU 175 

Life-siivinjr  exhibit,  Jamestown  Exposition,  Ya.,  dredging  of  Bush  Creek  for 

accommodation  of 247 

Lincoln,  Abraham,  memorial  tablet  at  Gettysburg  National  Park,  Pa 841 

Linden  ( steamer) ,  wreck  of 698 

Linehan,  Bart  E.  (steamer),  wreck  of 626 

Little  Annemessex  River,  Md.,  improvement  of  Crisfield  Harbor 227 


Johnson*  Bayou,  L*.,  i 

JoliiuOM Civeh,  or  Iti' 

IinnniminMiini  i 

Wrochaifl 

aCouoty,  N.  ( 


JontM  Crwih,  V  . 
JoHM,  J<>i>n  Pwil, 
JoriUo.  iJwi.  V.  i*- 
JoMjtn  lUriT.  MU. 
Jmiith,  Pnini,  B.  i 
Cuiutuuolioii ' ' 
Impnivifnuirit 


,  li- 


KaIaiuiiihio  llh' 
Knm[wv<llii  Ici  - 

Knnatthu  flu''' 


Koniiol" 

Kei>i"' 

K<>ct>i 
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ileClellan  statue,  Washington,  D.  C 841 

McClellaiiville,  S.  C,  improvement  of  waterway  to  Oharlegton 3Q2 

McCormick  (lug),  wreck  of 716 

McGirtfl  Creek,  Fla.,  bruige  arross ftW 

McKees  Rocks,  Pa.,  bridge  across  Chartiers  Creek 827 

Mackeys  Creek,  N.  (  .,  bridges  across 820, 8!i4 

Mackeys  Ferry,  N.  C,  bridge  across  Mackeys  Creek * 820 

Ms^on  Bayou,  La.,  improvement  of 463, 466 

Main  Ship  channel,  New  York  Harbor,  N.  Y.,  improvement  of 148 

Maiden  Kiver,  Maes.,  improvement  of 54 

Mall,  the,  Washington,  D.  C 841 

Marnaroneck  Harbor,  N.  Y.,  improvement  of 119 

Manasqiian  River,  N.  J.,  improvement  of 173 

Manatee  County,  Fla  ,  bridge  of 822 

Manatee  River,  Fla.,  improvement  of 339 

Manchac  Bayou,  La.,  improvement  of 413 

Mijnchester  Harbor,  Ma^s.,  improvement  of 60 

Manhattan  Borough,  N.  Y.     J^ee  New  York  City  and  Harbor. 

Manila  Bay,  Philippine  Islands,  defenses  of 11, 12, 16 

Maniirtee  Harbor  and  River,  Mich.,  improvement  of  harbor 669 

Manietique  Harbor,  Mich.,  improvement  of 604 

Manitowoc  Harbor  and  River,  Wis.: 

Bridge  ( city )  at  Park  and  Center  streets ^ 826 

Harbor  lines 816 

improvement  of 613 

Manokin  River,  Md.,  improvement  of 222 

JUantna  Creek,  N.  J.,  improvement  of 188 

Maple  Cypress,  N.  C. ,  bridge  across  Neuse  River 822 

Maps: 

Military  and  other 868 

Miiinetonka  Lake,  Minn 610 

Northern  an<l  Northwestern  Lakes 842,848,852,863 

Winnebago  Lake,  Fox  River,  Wis 624 

Marblehead  light-house.  Lake  Erie,  Ohio,  wrecks  near 716 

Marcnshook,  Pa.,  improvement  of  ice  harbor  in  Delaware  River 182 

Mare  Island  Straits,  Cal. ,  wreck  in 749 

Mariana  It^lands,  Pacific  Ocean,  defenses  of  Guam 12, 16 

Marlboro,  N.  Y.,  wreck  opposite 146 

Marquette  Bay  and  Harbor,  Mich.: 

Construction  of  harbor  of  refuge  in  bay 601 

I niprovement  of  harbor 599 

Water  levels ^ .  854 

Marsh  Kiver,  Me.,  examination  and  purvey  at  Frankfort 43 

Marthas  Vineyard,  Mass.     See  Vineyard  Haven  Harbor. 

Mason,  Fort,  Cal.,  engineer  depot 15,17 

MaFsa(  husetts  Bay,  Mass.     See  Boston  Harbr  r. 

Mas.«*a<  husetts.  State  of,  dam  across  Mystic  River  at  Medford 829 

Massena  (steamer),  wreck  of 733 

Matagorda  Bay,  Tex.: 

Examination,  etc.,   for  channel  from  Pai=s  Cavallo  to  Aransas  Pass  {iee 

Rio  G  rande-M ississippi  River  waterway ) 451 

Examination,  etc.,  for  waterway  from   the  Rio  Grande  to  Mississippi 

Ri  ver,  via 461 

Improvement  of  <  hannel  from  Pass  Cavallo  to  Aransas  Pass 443, 444 

Matawan  Creek,  N.  J. : 

Improvement  of , 164 

Improvement  of  Key  port  Harbor 163 

Mattaponi  River,  Va.,  improvement  of 236 

Mattituck  Harbor,  N.  Y.,  improvement  of 126 

Maumee  Bay  and  Kiver,  Ohio: 

Bridge  at  Toledo 8(34 

Improvement  of  Toledo  Harbor 699 

Mayaguez  { tug),  wreck  of 807 

Mayaguez  Harbor,  P.  R.,  examination  of 807 

iHfayflower  (steamer),  wreck  of 625 
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Mining,  hydraulic,  in  California 80(^ 

Minnea[)oii.s  Minn.     See  Mississippi  River. 

Minneapolis  and  Rainy  River  Railway  Company,  bridge  of 820 

Minneapolis,  St.  Paul,  and  Sault  Ste.  Marie  Railway  Company,  bridge  of 819 

Minnesota  River,  Minn.: 

Improvement  of 504 

Survey  of  Big  Stone  Lake  and  Lake  Traverse  for  reservoir  dam 509 

Minnetonica  Lake,  Minn.,  survey  of,  for  charting  purposes 510 

Mishaum  Point,  Mass.,  wreck  on 94 

Mispiliion  River,  I>el.,  improvement  of 201 

Missi^ippi  coast,  construction  of  dredge  for  harbors  on 394 

Mii^sissippi  River: 

Augusta,  Minn.,  dam  at - 829 

Bemidji,  Minn.,  dam  at 830 

Brainerd  to  Grand  Rapids,  Minn.,  improvement  from 499 

Cairo,  HI.,  to  Head  of  Passes,  improvement,  surveys,  etc 812 

Cairo,  111.,  to  Missouri  River,  improvement  from 487 

Cape  (firardeau.  Mo.,  to  Head  of  Passes,  levees 813 

(  bicago  (  Lockport),  111.,  to  St.  Ix)uis,  Mo.,  and  thence  to  the  Gulf.     See 
St.  Ix)uip,  infra. 

Clinton,  Iowa,  bridge  at 819 

Des  Moines  Kapids  Canal  and  dry  dock,  operating  and  care 494 

Discharge  measurements,  including  tributaries 510, 812 

Donaldsonville,  La.,  waterway  to  the  Rio  Grande,  Tex.,  examination  and 

survey 451 

Dretlge  and  snag  boats  above  Missouri  River,  operation  of 490 

Dredge  and  snag  boats  IkjIow  Missouri  River,  operation  of 486 

Fort  Snelling  military  reservation,  Minn.,  bridge  to  St.  Paul 861 

(lauging,  including  tributaries 510, 812 

Grande,    Rio,  Tex.,   waterway  to  Donaldsonville,  La.,  examination  and 

survey 451 

Grand  Kapids  to  Brainerd,  Minn.,  improvement  from 499 

Gulf  of  Mexico  to  St.  Louis,  Mo.,  and  thence  to  Ixickport  (Chicago),  111. 
*<e('  St.  Louis,  infra.  « 

Head  of  Passes  Ui  Ca|)e  Girardeau,  Mo.,  levees ^ 813 

Head  of  I'asses  to  head  waters,  surveys  from 812 

H€»ad  of  Passes  to  Ohio  River,  improvement,  surveys,  etc 812 

Illinois  and  .Mississippi  Canal,  111.     See  Illinois  and  Mississippi  Canal. 
Illinois  River,  survey  for  14-foot  waterway  from  Lockport  (Cnicago),  111., 
to  St.  Louis,  Mo.,  and  thence  to  mouth  of  the  Mississippi,  including 

rej>()rt  on  water  power  and  land  drainage 634, 812 

Keokuk  ( Des  Moines  Rapids)  Canal  and  dry  dock,  operating  and  care. . .       494 

Levees,  Head  of  Passes  to  C&ye  Girardeau,  Mo 813 

I/Ockj>ort  (Chicago),  III.,  to  St.  Louis,  Mo.,  and  thence  to  the  Gulf.     See 
St.  Louis,  infra. 

Ix)utre,  P&as  a,  I^. ,  closing  crevasse  in 396 

Mermentau  River,  I^.,  examination,  etc.,  for  waterway  lo  {f<ee  Rio  Grande- 

.Mis.si.ssippi  River  waterway ) 451 

Mexico,  (Julf  of,  to  St.  I^^uis,  Mo.,  and  thence  to  Lockport  (Chicago),  111. 

See  St.  I^)uis,  infra. 
Michijran  I<jike  to  St.  I^ouis,  Mo.,  and  thence  to  the  Gulf.     .S^^  St.  Ix^uis, 
infra. 

Minnea|)olis,  Minn.,  to  St.  Paul,  improvement  from 497 

Minnt»aiM)lis,  Minn.,  to  St.  Paul,  use  by  United  States  of  water  flowing 

over  (lams 498 

M issouri  River,  above,  ()|>eration  of  snag  and  dredge  boats 490 

Mis.souri  River,  l)elow,  removal  of  snags  and  wrecks 486 

Missouri  River  to  Ohio  River,  improvement  from.". 487 

Missouri  River  to  St.    Paul,   Minn.,  examination  and  survey  for  6-foot 

depth 496 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from 491 

Moline  Harbor,  III.,  harlnir  lines 815 

Moline  Harbor,  III.,  improvement  of 495 

Mouth  to  St.  U)uis,  Mo.,  and  thence  to  Ux-kport  (Chicago),  111.     See  ^t 

Louis,  infra. 
Mouths.     See  Head  of  Passers,  mjtra,  and  Passes,  infra. 
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MiflExsippi  Hiver — i.ODtinued. 

Musv-aYiDe,  low  a.  hari»r  Wntis 815 

New  Orleans-  La. .  liefea***  ■"■!' 5^9 

Ohio  Hi ver  t»>  H* a. J  of  I *&£««<.  improvement,  scrveys,  etc 81S 

Ohi'j  River  to  M L^-i'tari  River,  imy  rcveraeni  from jgt 

Paa?  a  Lri'^trv.  Lai..  cV«siDg  cre\ asee  in 396 

Pla^fiirinin*-  Kayoa.  La. .  %•>.  n.*t ruction  •.■!  loi.  k 401 

Vok^^i&zXiSL  Fali*,  Minn..  rons?ruo:ii" n  of  n>=fr\-o:r  Mam 499 

Pi  kr-ffsma  Falir,  Miz^n..  of^ratinzaDd  t-a^e  of  nservoir  dam SOS 

Rc5?er\oir  liauj*  at  he*l«a:er«.  c-nfirriction  of 499 

Rc*«rrvoir  *\ajr.^  ai  h*-adwa:erF.  oieratins  and  can? 8W 

Rio  <.iran'1r  River.  Tex.,  waterwav  to  £k>:;aid«k:'nville.  La..  eTaminafion 

aifi  «ur\ev 4S1 

Ro<-k  I^lan«i  Rapid*.  Iowa,  wa:er-j-»w«rr  canal,  etc 899 

R.-yalT*>n.  MiLn..  bn-J^t-  at 819 

?*t  Lo'-U,  Mo..  >i:rvey  f .  r  14-f«.-.t  waterway  from  Lockpr.»rt  iChicaco).  IlL- 

to.  and  then*-e  to  the  Gclf.  in  •;]!:•  line  rep  on  on  water  power  and  lana 

dr^iinase 884,812 

?*t-  Pa"l.  Minn.,  bridge  to  Fort  Snellir.e  niilitary  reeenation 861 

>t.  Paul.  Minn..  zaM$nne 610 

M.  Paul.  Minn.,  to  Minii«ir«li«.  inipn>ven^  ent  from 497 

?»i.  Pai:],  Minn.,  to  MinLeaj  o-i?.  nee  by  United  States  of  water  flowing 

'.*\rT  « !ani« 498 

St.  Pa^l.  Mini..  !«:■  Misf-^'-uri  River,  fc-xamination  and  sorvev  for  6-fool 


'lei't! 
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Si,  Paul.  Minn.,  to  Mij^ouri  Kiver.  impnjvenient  from 491 

Sa-ik  Rapid;*.  Minn.,  dam  a\ 830 

.Snai:  aM'i  drr^ii.'e  l>:«ati=  a!  ■  -vr-  M '«*ouri  River,  ofieration  of 490 

Snaifs  a^'i  w  n.-t.-fcs  ^Vi- -w  M iflgouri  River,  rcuioval  of 486 

SnelliLk!.  Fort,  military  reservati-  n.  Minn.,  bridge  to  St.  Piul 861 

.SoT.h  Pa«>.  e.xaminatior.s  and  ?iirvfy« 399 

.S-  utb  Pas?,  n  aiiii»-r.ar.«v  of  rhannel 400 

S^juThwe?:*  Parfr.  iTijp'ovtmeni  of • 396 

Vj.  k*':  ursr  HarU-r.  Sli.«..  impri.ive:i:ent  of 467 

Wa't-r-if  \  ei  or •Htrrw^lioTit;.  inrl'idinir  Tributaries 510^ 812 

Wre-.k*.  t.-Tv. .  at ••  <ve  M is*i -uri  River,  reiu' -val  of 499 

W»-^^ck!f.  r-:* . .  U-1-  w  Misrouri  River,  reiiioval  <  •! 486 

Mi*.*i-*ipit:  Ri\».-r  (.'«*»ijii.i*?i«:'ri: 

Iiijpri.wrceLt  -f  Mi**>*ipp:  River 812 

l>fvtn-r.  H»*ad  of  I'a>-t-a  TO  Caj-e  ^iirardt-au.  M^ 813 

S'lrv*  y  f.  .r  waterway  fr*-:!.  |j.Hkp-»rt.  111..  lo  St.  L<"^uis.  Mo 634,812 

Mi«?i-»>ippi  S.'Ui.d.  Mi^>. : 

Kxari  ir.-iti'-r.  and  *urvey  of  <MrtfT'.-'rr  arihorace  ha?in.  thence  to  Ship 

I*;ani  ar:ohoi"rij'',  aini  i-f  Ship  I>land  Pas^ 

I»i;i'r.«.e'iJvr.T  ■■•:  *iv.]fiort-Sh:p  I-laniJ   Harl»«.»r  channel,  and  Ship  Island 

I'a^^ : 

Inipr..vtMi.rni  "f  H-trn  I^laii-i  Harbi-r     "rf  I*a.'H-agc^ula  River » 

Inipr  .Vfiuvnt  «•:  Ib«rn  Nl;tr.'l  Kh** 

Mi:*sir«iMi.  M;-;tt;-  «:•:.  «-.  n^Tri2rti«  n  '-f  dn-^i^:*  f.-r  liarK^r*  ^n  coaft  of 

.Misai'Tiri  Ki\tr: 

r»ri]i.M  a:  Kaii^a-  Ci:\.  >!•■ 818 

Hridirr  at  Pit-rn  ,  >.  Dak 816 

P»ri'lir»-  IK-Twtt'ii  \Val\\..ri!i  an-1  ls-\\iy  i  (.iiinTifs.  S.  T»ak 817 

r>aiii  in  \iciiiity  i.f  Hu.k  Rapid*.  M-iiit 829 

Iiiiprovi-iiu'Tit  of 511 

Mobili'  an-i  <  »hio  lv;iilr.  i;!*!  O-mpaTiV.  Vriii:'-  <■! 821 

MnbiK-  Iviy  anil  HarK^r.  Ala.: 

Bfidtrr  frojji  lV«lar  Point  !•»  I»;i  :pl.:ii  I<].i!i.! 818 

lKl.ll«H-<  •»! 5,9 

IijiiT'iv*  iiiont  i»i' 869 

IitipriivtMin-nT  »'i  lur  at  ct.Tr.intv  t«»  bay 372 

R».-iii.-val  ■>!  «iirken  drv  t!«»t-k  a!  M-bilr 394 

M'.b;l»-  iLiiiway  :i:ul  I».^  k  V-mpaiiy.  bri-Lv  ■•: 818 

Moi-.-a-iii  Kivi-r    r.ntentuia  I'ntk  .NT  

iJrMji'  at  Ib>'kcrt'-«!i 827 

liiil"»"..vfin»nt  ■'! 267 

Moke 'irnn'- Rivt-r.  Tal..  inipriii,  rrfr.T  ..: 745 
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Moline  Harbor,  111. :  Pa«e. 

Harbor  lines  in  Missigsippi  River 816 

Improvement  of 495 

Improvement  of  Miysissippi  River  between  Missouri  River  and  St.  Paul..  491 

Monongahela,  Pa.,  bridge  across  Monongahela  River 828 

Monongahela  Connecting  Railroad  Company,  bridge  of 819 

Monongahela  River,  W.  V^a.  and  Pa.: 

Bridge  at  Monongahela,  Pa 828 

Bridge  at  Pittsburg,  Pa 819 

Harbor  lines  above  Ix)ck  1,  between  Elizabeth  and  Lock  4,  and  between 

Lock  4  and  Brownsville,  Pa 815 

Improvement  of,  between  Morgantown  and  Fairmont,  W.  Va 542 

Improvement  at  Locks  2,  3,  5,  and  6 543 

Improvement  of  Pittsburg  Harbor 554 

Oj>erating  and  care  of  locks  and  dams 546 

Monroe,  La.: 

t^e  (di*o  Ouachita  River. 

Bridge  across  Ouachita  River 820 

Monioe,  Mich.,  improvement  of  harbor 678 

Monroe  Bay,  Va. ,  wreck  in 249 

Mnnroe  I^ke,  St.  Johns  River,  Fla.,  improvement  of  {see  Volusia  bar) 330 

Montana  ( barge ),  wreck  of 94 

Montauk  light,  N.  Y.,  wreck  off 117 

Monumenti^,  statues;  etc.     -SW'  Statues,  memorials,  etc. 

Moore,  James  A.,  construction  of  Puget  Sound-Lake  Washington  Canal  by.  791,793 

Moorings})ort,  La.     >See  Cypress  Bayou. 

Morgan  Canal,  Tex. ,  operating  and  care 436 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridges  of.  821 

Mormon  Channel,  San  Joaquin  River,  Cal.,  improvement  of 744 

Mortar  batteries.     See  Fortifications. 

Mosquito  Creek  Canal,  S.  C.  {see  Santee  River) .' 297 

Mount  Carrnel,  111.: 

See  aho  Wabash  River. 

Bridge  across  Wabash  River 818 

Mount  Desert.  Bar  Harbor,  Me.,  construction  of  breakwater 23 

Mount  Holly  Branch,  Riincociis  River,  N.  J.,  improvement  of 185 

Mount  Ho})e  Bay,  Mass.  {see  Fall  River  Harbor) 86 

Mount  Rainier  National  Park,  Wash.,  construction  of  road 857 

Mud  Lake,  La.  (.'<^^' Mermen tau  River) 417 

M ud  River,  ( ia. ,  improvement  of  waterway  via 322 

M  u«  1  Ri ver,  S.  C.  ( see  Savannah- Beaufort  waterway) 305 

Munfoniville,  Ky.,  bri<lge  across  Grt^n  River '. 822 

Munfordville  Bridge  Company,  bridge  of 822 

Murderkill  Kiver,  Del.,  improvement  of 199 

Muscatine,  Iowa: 

Harbor  lines  in  Mississippi  River 815 

Improvement  of  Mississippi  River  between  Missouri  River  and  St.  Paul..  491 
Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Construction  of 52iB 

Operating  and  care 531 

Muskegon  Harbor.  Mich.,  improvement  of 652 

Muskingum  River,  Ohio: 

Improvement  of 564 

Operating  and  care  of  locks  and  dams 565 

Mystic  River,  Mass.: 

I )ani  near  Cradock  Bridge,  Medford 829 

Improvement  of 53 

Improvement  of,  below  mouth  of  Island  End  River 55 

Nanseniond  (\)unty,  Va.,  bridge  of 823 

Nansemond  Kiver,  Va.,  improvement  of 254 

Nanticoke  River,  Del.  an<l  Md.,  improvement  of 225 

Nantucket  I IarV)or,  Mass.,  construction  of  harbor  of  refuge 75 

Nantucket  Sound,  Mass.,  wreck  off  Herring  River 94 

Napa  River,  Cal.,  improvement  of 746 

ENO  1907 IV 
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Narraj?ansi'tt  Hay,  R.  I.:  P*«re. 

l>eft'n^^eH  of 5 

Trnj)roveinent  of 84 

Narragnajius  Kiver.  Mi'.,  inij»rovtMiient  of 22 

Narrows  «>f  l^ike  Champlaiii,  N.  Y.  ami  Vt..  iiiij^rovi'inent  of 73 

Nasel  Uiwr,  Wash.  {s,y  Willapa  Rivor).... 780 

Nashvillr,  Toiin.: 

jSp/' ri/so  (Jiiniiverland  River. 

Bridj^eH  acrnsi*  ( ■nm>H*rlaii<l  River 819 

Wrerkn  in  (•U!n})erlaiid  River 525 

Natalban V  River,  I^.  (.vf  Tirkfaw  River) 412 

Natchez  lia y.  La.  (sfr  Hayoii  IMaijuemine ) 404 

National  ( 'oast  Defens**  Hoanl 5 

National  parks.     sSt^e  Parks. 

Navesink  (North  Hmiich  of  Shre\vsV>iiry)  River,  N.  .1.,  iniprovement  of 171 

Navigable  waters.     .SVt'  Hri<ljres,  Rivers  an<l  liar))ors,  nini  Wrecks. 

Navigation,  Con^rt»sses  of,  Permanent  International  Commission 814 

Neclies  River,  Tex.: 

Improvement  of 421 

Removal  of  water  hyaeint lis 427 

Neelnsh  ehannelfi,  St.  Marys    River,  Mich.,  improvement  of 691 

Ne<»nah  (Fox)  River,  Wis.     K-f  Fox  RivtT. 

Neixmset  River,  Mas-*. : 

Examination  an<l  survey ^ 74 

Improvement  of 62 

Neuse  River,  N.  (-. : 

HridL'e  near  Maple  C-yi)ress 822 

Ifuprovement  of 268 

Im]>rovement  of  waterway  Iwtween  Xewl>ern  and  lU'anfort 272 

Newark  Ray,  N.  Y.  and  N.  ,1.: 

Fxamination   and    survey  for  channel   fn»m    Kill   van    Knll    north   of 
Shooters  Island  to  near  Corner  Stake  lijzht,  including  reef  at  Bergen 

Point  light 175 

Fxamination  and   survey   fr4»m   Staten    Islaml   Sound   (Arthur   Kill)   to 

Passaic  Kiver 175 

Improvement  of  (sre  Pas>aic  River  <o/<f  Arthur  Kill) 154,157 

Newark  Slough,   San  Francisco  Bav,  Cal.,  hridire  near  Potrero  (Dumbarton) 

Point ; 821 

New  Bedford  Harlxu-,  Mass.: 

Dt»fenses  of 5 

Kxamination  and  survey  of 94 

ImprovtMiu'iit  of 79 

NewlKTU,  N.  C. : 

Improvement  of  Neuse  Kiver 268 

Improvement  of  Trent  Kiver 270 

Improvement  of  waterway  to  Beaufori,  N.  C 272 

Newburynort  HarlM>r,  Mass..  improvem**nt  of 44 

New  ( 'a,**! le.  Pel.,  w  reck  at 185 

New  HamburL',  N.  Y.,  bridgr  across  Wappinger  Creek 825 

N«*w  Haven  Harbor,  Couti.: 

Bridge  arnKS**  West  Kiver  to  West  Haven 823 

Construction  of  breakwaters 103 

Improvement  of,  by  dredging,  etc 102 

Ini]>rove!nenfof  West  Kiver 105 

New  Jersey-Staten  Inland  rbannel: 

Kxamination  for  ebannel  from   Kill  van   Kull  north  of  Shooters  Island  to 

near  Corner  Stake  li^ht,  im'luding  reef  at  Bergen  Point  light 175 

Imprf)vement  of 157, 158 

Wreck  in  Kill  van  Kull 174 

New  London  Harlw)!-.  Conn.: 

l>ridi.'e  '  city  i  across  NN'inthrop  ( 'o\e 82S 

i»ridg<»  ( railroad  ■  aiTo^-s  Wintbn>p  ( 'o\e 824 

Kxamination  of 117 

I  m proven ie!it  of 96 

New  Mill  ( 'reek,  Va..  biidire  acm'^^ 820 

New  <  )rleans.  battle  of,  monument  to  the  memory  of  soldiers  who  fell  in 862 

N«-w  1  )i  le:nis  Harbor,  La.,  delens«'S  r>f 5,9 

.New  1  >rleaii'-  ■  steamer),  wreck  of 698 
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Newport  Harbor,  R.  I.:  P« 

Kxainination  and  survey 

Improvement  of 

Newport  River,  N.  C. : 

Improvement  of  Beaufort  Harbor 2 

Improvement  of  waterway  ]>etween  Beaufort  and  New  River 277, 2 

Improvement  of  waterway  t)etween  Newbern  and  Beaufort 2\ 

New  River,  N.  C. : 

Improvement  of 27 

Improvement  of  waterway  U)  Beaufort 277, 27i 

I  mprovement  of  waterwav  to  Swansboro 277,  271 

New  Rochelle,  N.  Y.  (w  Echo  Bav  Harbor) 121, 146 

New  Shoreham,  Bl<K*k  Island,  R.  f.     See  Block  Inland. 

Newton,  Ala.: 

«Sfr  nlw  C'hoctawhat^hee  River. 

Dam  across  Choctawhatchee  River  near 830 

Newtown  Creek,  N.  Y.: 

Improvement  of 134 

Wreck  in 147 

Ne^-  Whatcom  ( Bellintrham)  Harbor,  Wash.: 

Harbor  lines  in  1  and  J  streets  waterway 815 

Iini)rovement  of  Whatcom  CYeek  waterway 797 

New  York  and  ( ireenwoo<l  I^ke  Railway  Company,  bridge  of 827 

New  York  Hay,  Citv,  and  Harbor,  N.  Y.  : 
See  nho  Coney  island  channel  ami  Creek. 

Ambrose  channel,  improvement  of,  including  dredge  construction 148 

Arthur  Kill,  improvement  of 157, 158 

Atlantic  Highlands,  N.  J.,  examination  for  breakwater 175 

liattery,  the,  removal  of  shoal  in  Hudson  River  off  Pier  A 150 

Battery,  the,  wreck  in  Vam^X  River 145 

Bay  kidge  channel,  improvement  of ^ 151 

Ba\  side  channel,  imi>rovement  of '. 148 

Bedhx'  (Liberty)  Island.     See  Lilx^rty  Island,  infra. 

Bergen  Point  light,  N.  J.,  examination  and  survey  of  reef  at 175 

Bronx  River,  improvement  of 122 

Brooklyn,  harln^r  lines  at  Red  Hook 1 814 

Defenses  of 5 

Dredges,  construction  of 148 

Kast  \  Ambrose)  channel,  improvement  of,  including  dre<lge  construction.  148 

\\AiiX  Chester  Creek,  improvement  of 123 

Kast  River,  harbor  lines 814 

Kast  River,  improvement  of 131 

Kast  River,  wrecks  in 145, 146, 147 

Flushing  Bay,  improvement  of 128 

(iedney  ehannel,  improvement  of 148 

<iovernoi"s  Island,  enlargement  of 153 

<  lowanus  I'-ay,  improvement  of 151 

<  iravesend  Ha\ ,  har})or  lines 814 

Harieiit  River,  improvement  of   133 

1  laricrn  Hiver,  wreck  in 146 

HellCate,  Kast   River,  improvement  of 131 

Hudson  (North)  River,  removal  of  reef  off  Pier  A 150 

Hudson  River,  wrecks  in 145, 146 

Hutchinson  River  (  Kast  Chester  Creek).     .S^^  East  Chester  Creek  supra. 

Improvement  of,  including  dredge  C(»nstruction 148 

Kill  van  Kuli,  examination  to  vicinitv  of  Lil^rtv  (Bedloe)  Island  exami- 

nation  west  of  Bobbins  reef  light-house 175 

Kill  van   Kull,    examination  and  survey  for  channel  north  of  Shooters 
Island  to  channel  near  Corner  Stake  litrht,  including  reef  at  Bergen  Point 

light 175 

Kill  van  Kull,  imi)rovement  of  Stat<*n  Island-New  Jersey  channel 157,158 

^ill  van  Kull,  wreck  in 174 

.ilK'rty  (Bedloe)  Islan  1,  vicinity  of,  west  of  Bobbins  reef  light-house,  to 

Kill  van  Kull,  examination  of 175 

emon  Creek  { »>  Staten  Island-New  Jersey  channel ) 158 

^wer  bay,  harbor  lines  at  St.  ( Jeorge  ferry  terminal,  Staten  Island 814 

>wer  bay,  wreck  in 154 

lin  Ship  chaimel,  improvement  of 148 
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New  York  Bay,  City,  and  Harbor,  N.  Y. — Continued. 

Narrows  to  the  i»ea,  improvement  from,  including  dredge  construction. . .  148 
Newark  Bav,  examination  for  channel  from  Kill  van  Kull  north  of  Shoot- 
ers Island  to  near  Corner  Stake  light,  including  reef  at  Bergen  Point 

light 175 

Newark  Bay,  improvement  of  (see  Passaic  River  and  Arthur  Kill) 154, 157 

New  Jersey-Staten  Island  channel.     i<ee  Staten  Island-New  Jersey  chan- 
nel, infra. 

Newtown  Creek,  improvement  of 134 

Newtown  Creek,  wreck  in 147 

North  (Hudson)  River.     See  Hudson  River,  tfupra. 

Puglevs  Creek,  wreck  at  entrance 147 

Re<l  llook,  Brooklyn,  harbor  lines 814 

Reil  Hook  channel,  improvement  of 151 

St.  Ueorge  ferry  terminal,  Staten  Island,  harbor  lines 814 

Sandy  Hook  Bay,  X.  J.,  examination  for  breakwater  at  Atlantic  Highlands.  175 
Shooters   Island,    Newark    Bay,   examination    ami   survey   for  channel 

north  of '. '. 175 

Spuyten  Duy vil  Creek  {see  Harlem  River ^ 133 

Staten  Island,  harU">r  lines  at  St.  iieorge  ferry  terminal 814 

Staten  Island,  improvement  of  Lemon  Creek 158 

Staten  Island-New  Jersev  channel,  examination  and  survev  for  channel 
from  Kill  van  Kull  north  of  Shix)ters  Island  to  near  Corner  Stake  light, 

including  reef  at  Bergen  Point  light 175 

Staten  Island- New  Jersey  channel,  improvement  of 157, 158 

Staten  Island-New  Jersey  channel,  wreck  in  Kill  van  Kull 174 

Staten  Island  Sound.     Nr  .\rthur  Kill,  ifttpra. 

Su|)ervision  of 808 

Wnnks  in 14o,  146, 147, 154 

New  York  Central  luid  yud>ion  River  Railroad  Company: 

Bridge  across  Dtx><lletown  Bight,  or  Creek,  N.  Y 824 

Bndgi^  acri»ss  Wappinger  Creek,  N.  Y 825, 828 

New  York,  New  Haven  and  Hartfonl  Railniad  Company: 

Bridges  across  Niantic,  \Vc>t,  ami  Duck  rivers.  Conn 823 

Britlge  across  Winthrop  l\ne.  New  London,  Ci>nn 824 

New  York,  Susijuehanna  and  Western  Railroad  Company,  bridge  of 829 

Niagara  Falls,  Niuiwra  River,  N.  Y.     v^Vt*  Niagara  River. 

Niagara  River.  N.  Y.: 

Black  R(H'k  Harlx^r  and  channel,  improvement  of 724 

Buffalo  Harlxr,  improvement  of 720 

Ct>ntrv^l  and  n^^ulation  oi  waters  of.  and  preservation  of  the  falls 854 

I>is»har\:e  i»f *  853 

Krie  Biisin  i\iu\  Black  Rivk  Harl>«>r,  impn>vement  of  Buffalo  entrance 723 

Krie  Ba>in  and  Black  K^^'k  HarUir.  impn>vement  of  l^ke  Erie  entrance.  722 
North  T»»nawanda  to  I^ke  Krie.  includimr  Tonawanda  Harbor,  improve- 
ment iuMu 725 

Surveys,  etc.  (  V'  Northern  an»l  North wt^tern  l^ikes  > 842 

Wreck  of  steamer  Kmhun/,  near  (irand  Island,  removal  of 725 

Niantic  River.  Conn.,  bridi^'  at  F^.^^t  Lyme 82S 

Nobska  li^ht-house,  Ma-s..  wreck  off 94 

Nolin  River.  Ky.,  imi>n>vemeni  »»f  •  .<ry  <  invn  River^ 580 

Nomini  Creek.  Va..  improvement  of 240 

NtH>ksak  River.  Wash. .  improvement  ^*i  >  ,<"  l^lgl't  St»und  ) 785 

Norfolk  and  Stnithern  Railn^iail  C»>mj>any: 

Bridges  across  AUvmarle  Svnmd.  and  Johns*>n  and  Mackeys  C>eeks,  N.  C. .  824 

Bridge  acn^ss  l\mir«>  River.  N.  C 821 

Norfolk  and  Western  Railroad  Com}>any.  bridge  of 819 

Norfolk  HarUir,  Va.: 

Kxamination  and  survey  for  waterway  to  Beaufort  Inlet 263 

HarU>r  lims*  in  Paradise  Creek 815 

Impn.»vement  of,  and  its  appn>acht^,  includiui:  Hospital  Point 250 

Impr\n*emenl  of  waterway  to  .VlU'marle  S^-^und.  via  Currituck  Sound 258 

Impn.>vement  oi   waierwav   to  sounds  of   North   Carolina  t  to   l*amlico 

Souml ),  via  l^iA|Uotank  ^iver 258 

^    ]       rovement  of  U  estem  Branch,  KliTabeth  River 252 

1            iwn  Expoc^itioQ  groumlsi,  pier  cv»nstruction  antl  dreiljdng 247 

262.263 
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Moline  Harbor,  111.:  Pa«e. 

Harbor  lines  in  Mississippi  River 816 

Improvement  of 495 

Improvement  of  Mississippi  River  between  Missouri  River  and  St.  Paul. .  491 

Monongahela,  Pa. ,  bridge  across  Monongahela  River 828 

Monongahela  Connecting  Railroad  Company,  bridge  of 819 

Monongahela  River,  VV.  Va.  and  Pa. : 

Bridge  at  Monongahela,  Pa 828 

Bridge  at  Pittsburg,  Pa 819 

HarS)r  lines  above  Lock  1,  between  Elizabeth  and  Lock  4,  and  between 

Lock  4  and  Brownsville,  Pa 816 

Improvement  of,  between  Morgan  town  and  Fairmont,  W.  Va 642 

Improvement  at  Locks  2,  3,  5,  and  6 643 

Improvement  of  Pittsburg  Harbor 664 

Operating  and  care  of  locks  and  dams 646 

Monroe,  La.: 

Se£  (lUo  Ouachita  River. 

Bridge  across  Ouachita  River 820 

Monroe,  Mich.,  improvement  of  harbor 678 

Monroe  Bay,  Va. ,  wreck  in 249 

Monroe  Lake,  St.  Johns  River,  Fla.,  improvement  of  (see  Volusia  bar) 830 

Montana  ( barge),  wreck  of 94 

Montauk  light,  N.  Y.,  wreck  off 117 

Monuments,  statues;  etc.     ^e  Statues,  memorials,  etc. 

Moore,  James  A.,  construction  of  Puget  Sound-Lake  Washington  Canal  by .  791, 793 

Mooringsport,  La.    See  Cypress  Bayou. 

Morgan  Canal,  Tex.,  operating  and  care 436 

Morgan's  Louisiana  and  Texas  Railroad  and  Steamship  Company,  bridges  of.  821 

Mormon  Channel,  San  Joa(][uin  River,  Cal.,  improvement  of , 744 

Mortar  batteries.     See  Fortifications. 

Mosquito  Creek  Canal,  S.  C.  (see  Santee  River) .' 297 

Mount  Carmel,  111. : 

See  also  Wabash  River. 

Bridge  across  Wabash  River 818 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater 23 

Mount  Holly  Branch,  Rancocas  River,  N.  J.,  improvement  of 186 

Mount  Hope  Bay,  Mass.  (see  Fall  River  Harbor) 86 

Mount  Rainier  National  Park,  Wash. ,  construction  of  road 867 

Mud  Lake,  La.  [see  Mermentau  River) 417 

Mud  River,  Ga.,  improvement  of  waterway  via 322 

Mud  River,  S.  C.  (see  Savannah-Beaufort  waterway) 306 

Munfordville,  Kv.,  bridge  across  Green  River 822 

Munfordville  Bridge  Company,  bridge  of 822 

Murderkill  River,  Del.,  improvement  of 199 

Muscatine,  Iowa: 

Harbor  lines  in  Mississippi  River 816 

Improvement  of  Mississippi  River  between  Missouri  River  and  St.  Paul..  491 
Muscle  Shoals  Canal,  Tennessee  River,  Ala.: 

Conntruction  of 62iB 

Operating  and  care 631 

Muskegon  Harbor,  Mich. ,  improvement  of 662 

Muskingum  River,  Ohio: 

Improvement  of 664 

Operating  and  care  of  locks  and  dams 665 

Mystic  River,  Mass.: 

Dam  near  Cradock  Bridge,  Medford 829 

Improvement  of 63 

Improvement  of,  l:>elow  mouth  of  Island  End  River 65 

N. 

Nansemond  (/ounty,  Va.,  bridge  of 823 

Nansemond  River,  Va. ,  improvement  of 254 

Nanticoke  River,  Del.  and  Sid.,  improvement  of 226 

Nantucket  Harbor,  Mass.,  construction  of  harbor  of  refuge 75 

Nantucket  Sound,  Mass. ,  wretrk  off  Herring  River 94 

Napa  River,  Cal. ,  improvement  of 746 

ENO  1907 IV 
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New  York  Bay,  City,  and  Harbor,  N.  Y. — Continued. 

Narrows  to  tho  st»a,  improvement  from,  including  dnnlge  construction...  148 
Newark  Bav,  examination  fur  (thaniiel  from  Kill  van  Kull  north  of  Shoot- 
erw  Island  to  near  Corner  Stake  light,  including  reef  at  Bergen  Point 

light 175 

Newark  Bay,  improvement  oi  {atct:  Passaic  River  and  Arthur  Kill) 154, 157 

New  .Jersey-Stilt en  Island  channel.     ^Sfv  Staten  Island-New  Jersey  chan- 
nel, infra. 

Newtown  Creek,  improvement  of 134 

Newtown  Creek,  wreck  in 147 

North  (Hudson)  River.     See  Hudson  Biver,  ifupra. 

Pugleys  Creek,  wreck  at  entrance 147 

Red  Hook,  Brooklyn,  harl)or  lines 814 

Rt»«l  Hc)ok  channel,  inii>rovement  of 151 

St.  iieorge  ferry  terminal,  Staten  Island,  harlH)r  lines 814 

San<ly  Hook  Bay,  N.  J.,  examination  for  breakwater  at  Atlantic  Highlands.  175 
Shooters   Island,    Newark    Bay,    examination    and   survey   for  channel 

north  of '. '. 175 

Spuyten  Duy vil  Creek  {see  Harlem  River) 133 

Staten  Islan<l,  harb« ir  lines  at  St.  ( leorge  ferry  terminal 814 

Staten  Island,  improvement  of  Lemon  Cn*ek 158 

Staten  Islan<l-New  Jersev  channel,  examination  and  survev  for  channel 
from  Kill  van  Kull  north  of  Shooters  Island  to  near  Corner  Stake  light, 

including  reef  at  Bergen  Point  light .  175 

Staten  Island-Xew  Jersey  channel,  improvement  of 157, 158 

Staten  Island-New  Jersey  channel,  wreck  in  Kill  van  Kull 174 

Staten  Island  Sound.     See  .\rthur  Kill,  anprn. 

Supervision  of 808 

Wrecks  in 14o,  146, 147, 154 

New  York  Central  an<l  Hudson  River  Railroad  Company: 

Bridge  acro.ss  Doodletown  Bight,  or  ( 'reek,  N.  Y 824 

Bridges  across  Wappinger  ( 'reek,  N.  Y 825, 828 

New  York,  New  Haven  and  Hartford  Railroad  Company: 

Bridges  a<'ross  Niantic,  West,  and  l)u<'k  rivers,  Cxmn 823 

Bridge  across  Winthrop  Cove,  New  London,  Conn 824 

New  York,  Sus(|uehanna  and  Western  Railroa<l  Company,  bridge  of 829 

Niagara  Falls,  NiaLMia  River,  N.  Y.     See  Niagara  River. 

Niagara  River,  N.  Y.: 

Black  Rock  Harbor  and  channel,  improvement  of 724 

Buffalo  Harbcr,  imj)rovement  (►f 720 

Control  and  regulation  of  waters  of,  and  preservatit)n  of  the  falls 854 

Disrharge  of %  863 

Krie  Basin  and  Black  Rock  Harboi,  impmvement  of  Buffalo  entrance...  723 
Lrie  Basin  an«l  Black  Rock  Harbor,  im|>rovement  of  I^ke  Krie  entrance.  722 
North  Tonawan<la  to  Uike  Krie,  including  Tonawanda  Harbor,  improve- 
ment fronj 725 

Surveys,  etc.  [sn-  Northern  and  Northwestern  l^ikes) 842 

Wreck  of  st<'amer  Knthnni^  near  (Jrand  Island,  removal  of 725 

Niantie  Riv<;r,  Conn.,  bridge  at  Kast  Lynie 828 

Nobska  light-h(iu^'e,  Ma-^s.,  wreek  off 94 

Nolin  River,  Ky.,  impmvement  of  (.-^r  <  JretMi  River) 580 

Nondni  Creek,  \'a.,  improvement  of 240 

Nooksak  River.  Wash.,  improvement  of  i  .*«♦  f  Puget  S<>und ) 785 

Norfolk  and  Southi*rn  Railroad  Company: 

Bridge-!  a«ros<  Albemarle  Soninl,  anif  Johnson  ami  Mackeys  Creeks,  N.  C-  824 

Bridge  across  Puiil'o  River,  N.  C 821 

Norfolk  and  Western  Railroad  Company,  bridge  of 819 

Norfolk  Harbor,  Va.: 

Kxamination  and  survev  for  waterwav  to  Beaufort  Irdet 263 

Harbor  lines  in  Paradise  Creek 815 

Imj)rovement  of,  and  its  approaehes,  includinj:  Hospital  Point 250 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 258 

lmpn»vement  i>f   waterway    to   sounds   of   Ntirth    Carolina  (to   Pamlico 

Sound),  via  Pa.««|Uotjink  River 258 

lmpr«»v«'ment  of  Western  Branch,  Kli/al)eth  River 252 

Jamestown  Kx|>osition  L'ronnds,  jiier  construction  and  <lredging 247 

Wre«  ks  in 262,  283 


INDEX.  XX 

Paf?e. 

Norfolk-on-the- Roads  ( steamer),  wreck  of 262 

Northampton  and  Halifax  Bridge  Company,  bridge  of 816 

North  Branch,  Chicago  River,  III.     Se£  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J. ,  improvement  of 171 

North  Carolina  Cut,  N.  C,  improvement  of  waterway  via 258 

North  Carolina,  State  of: 

Examination  and  eur\'ey  for  waterway  from  Norfolk,  Va.,  to  Beaufort 

Inlet 263 

Improvement  of  waterways  from  Norfolk,  Va.,  to  sounds  of 258 

Northeast  River,  N.  C. ,  improvement  of 280 

Northern  and  Northwestern  Lakes: 

Bulletins 854 

Channels  in  waters  connecting,  examination  and  survey 698 

(Channels  in  waters  connecting,  improvement  of..   685 

Commercial  ^statistics,  Sault  Ste.  Marie  canals,  Mich 690 

Connecting  waters  between  I^kes  Superior  and  Huron,  supplemental  sur- 
vev  report,  with  estimate,  etc.,  in  re  new  lock  at  St.  Marys  Falls  Canal, 

Mich 698 

Control  and  regulation  of  waters  of  Niagara  River,  and  preservation  of 

Niagara  Falls 854 

Discharges,  table  of  (1860  to  1906) 853 

Navigation  of,  in  1841,  conditions  governing 843 

IVoject  for  future  work  of  the  Lake  Survey 850 

Surveys  and  charts 842,  848,  852,  853 

Water  levels 854 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in 640 

Northern  Klectric  Comp>any,  bridge  of 827 

Nort hern  Pacitic  Railway  Company,  bridges  of 824,  826 

North  Fork,  Forked  Deer  River,  Tenn.     See  Forked  Deer  River. 

North  Fork,  Skagit  River.  Wash,  {see  Puget  Sound) 785 

North  Fork,  Ilolston  River,  Tenn.,  bridge  near  Kingsp>ort 817 

North  Fork,  Kentucky  River,  Ky.,  bridge  at  Beattyville 821 

North  Hero  Island  channel  (The  (lUt),  Lake  Champlain,  Vt. : 

Bri< Ige  across 828 

Iniprovcnieiit  of 71 

North  Landing  River,  Va.  and  X.  C.  imp)rovement  of  waterway  via 258 

North  1  Hudson)  River,  N.  Y.     See  New  York  City  and  Harbor. 

North  River,  X.  C,  iniprovciuent  of  waterway  via 258 

North  River,  Wa<h.  (x^r  Willapa  River) 780 

North  Tonawanda,  X.  Y.  [iiee  Tonawanda  Harbor) 725 

Norwalk  llarbur.  Conn.: 

Kxaniination  and  survey,  including  East  and  South  X'orwalk  harbors 118 

Improvement  of Ill 

Nottcr,  (ieo.  H.  ((anal  boat  ^,  wreck  of 174 

Xovato  Crcvk,  Cal.,  bridire  acn^ss 820 


^ 
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Oak  Harbor,  Wash.,  improvement  of  (s*!'^  Puget  Sound) 785 

Oakland  Harbor,  Cal.,  improvement  of : 740 

Oakmont,  Pa.,  bridire  across  Allegheny  River 819 

Obion  River,  Tenn.,  im])rovement  of 516 

Occoqnan  Crc^ck,  Va.,  improvement  of 238 

Ocean  City.  Md.,  bridges  across  Sinepuxent  Bay 825 

( )ce4in  City,  X.  J . ,  bridge  across  Great  Egg  Bay 823 

Ocklawaba  (Oklawaha)  River,  Fla.     .S^v  Oklawaha  River. 

Ocnndgec  River,  (ia.,  improvement  of 317 

Oconee  River,  (ia.: 

Examinations  and  survevs 327 

Improvement  of 315 

Oconto  Har])or,  Wis.,  improvement  of 607 

Othce  of  the  Chief  of  Engineers,  officers  on  duty  in 862 

Officers,  engineer,  civilian  assistants  to 19 

Otiicers  of  the  Corps  of  Engineers.     See  (>)rps  of  Engineers. 
Ogdensburg  Harbor,  X.  Y.: 

Improvement  of 732 

Wreck  in 733 
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Ohio  River: 

Bridge  across  Back  River  channel  at  Wheeling  Island,  W.  Va 816 

Bridge  between  Bellaire,  Ohio,  and  Ben  wood,  W.  Va 819 

Bridge  between  Parkersburg,  W.  Va.,  and  Belpre,  Ohio,  construction  of..  818 
Bridge  between  Parkersburg,  W.  Va.,  and  Belpre,  Ohio,  obstructing  nav- 
igation    828 

Cairo,  111.,  to  mouth  of  Green  River,  Ky.,  examination  and  survey  for 

increasing  depth  by  dredging 541 

Daviy  Island  dam,  Pa.,  operating  and  care 553 

Falls  at  Ixjuisville,  Ky.,  improvement  of 570 

Gauging  (see  MissiSvSippi  River  Commission ) 812 

General  improvement -. 536 

Ice  piers ..  ^ 536 

Indiana  chute,  Louisville,  Ky. ,  improvement  of 570 

Locks  and  dams,  examination  and  survey  for  6  and  9  foot  depths 541 

Locks  and  Dams  1 ,  2,  and  0,  operating  and  care 553 

Locks  an<l  Dams  2-7,  construction  of 550 

Locks  and  Dams  8,  11,  18,  18,  19,  26,  construction  of 556 

Lock  and  Dam  37,  construction  of 539 

Louisville  and  Portland  Canal,  Ky.,  enlargement  of 570 

Louisville  and  Portland  Canal,  Ky . ,  oi)erating  and  care 575 

Pittsburg  Harbor,  Pa.,  harbor  lines 815 

Pittsburg  Harbor,  Pa.,  improvement  of 554 

Pools  3,  4,  and  6,  dredging  in 552 

Snag  boats,  operation  of 540, 553 

Okanogan  River,  Wash. ,  improvement  of 798 

Okaw  ( Kaskaskia)  River,  III.,  bridge  near  Baldwin 821 

Oklawaha  River,  Fla.,  improvement  of 331 

Old  South  River,  N.  J.     ^V^  South  River. 

Old  Tampa  Bay,  Fla.  (s^€  Tampa  Bay) 340 

Olequa,  Wash. ,  bridge  across  Cowlitz  River 827 

Olympia  Harbor,  Wash.,  improvement  of 788 

Ontario  I^ke: 

See  also  Northern  and  Northwestern  Lakes. 

Water  levels  and  di.«charges 853, 854 

Ontonagon  Harbor,  Mich. ,  improvement  of 595 

Oostenaula  River,  (ra.,  improvement  of 366, 368 

Orange  Mills  flatn,  St.  Johns  River,  Fla.,  improvement  at  and  near 329 

Orange  River,  Fla. ,  improvement  of 336 

Orbin,  George,  Bridge  Company,  bridge  of 827 

Ordnance.     Sty  Fort iti cations. 

Oregon  and  Wa^^hillgton  Railroad  Ct^mpany: 

Bridges  acros«  Lake,  Cowlitz,  and  Lewis  rivers.  Wash 827 

Bridge  across  Pu yallup  River,  Wash 824 

Oregon,  dredging  plant  for  harbors  on  coast 758 

Oregon  Kloctric  Railway  Company,  bridge  of 821 

Oregon  Slough,  Columbia  River,  i)ridge  at  Vancouver,  W^ash 817 

Oriental,  N.  C.: 

Bridge  across  Smith  Creek 824 

Wreck  near 288 

Osage  Kiver,  Mo.,  improvement  of 514 

Oswegatchie  River,  N.  Y.  (.v»^' Ogdensburg  Harl^)r) 732 

Oswego,  N.  Y.,  improvement  of  har])or 729 

Oswego,  Oreg.,  bridge  a(rn>s  Willamette  River 826 

Ottertail  Lake  and  River,  Minn.,  surv<*y  of 509 

(.)uachita  Hiver,  Ark.  and  La.: 

Bridge  at  Monroe,  La 820 

Improvement  of 461 

()ver}>eek  Creek,  N.  .!.,  bri<ige  at  Ri<lgefield  Park 829 

Oyster  Creek.  Tex.,  improvement  of 436 

P. 

Paeitie  County,  Wash.: 

P.riilge  across  KIlis  ShtUL'h 826 

Bridge  across  Wilj^on  Creek 828 

Pagan  Kiver.  Va.,  inij)rovement  (»1 • 254 

Painesville,  Ohio,  bri«lge  across  <  irand  River 824 
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Pamlico  River,  N.  C:  *"«««• 

P^xauiination  and  survey 288 

Improvement  of 265 

Pamlico  Sound,  N.  C. : 

Examination  and  survey  of  waterway  to   Beaufort  Inlet   {see  Norfolk- 
Beaufort  Inlet  waterway ) 263 

Improvement  of  waterway  to  Beaufort  Inlet 271 

Improvement  of  waterway  to  Norfolk,  Va 268 

Pamunkey  River,  \^a.,  improvement  of 237 

Paradit?e  Creek,  Norfolk,  Va.,  harbor  lines 815 

Parkereburg,  W.  Va. : 
See  aho  Ohio  River. 

Bridge  across  Little  Kanawha  River 826 

Bridge  across  Ohio  River  to  Belpre,  Ohio,  construction  of 818 

Bridge  across  Ohio  River  to  Belpre,  Ohio,  obstructing  navigation 828 

Parkersburg  and  Ohio  Bridge  Company,  bridge  of 818 

Parkersl »urg  and  South  Side  Bridge  Company,  bridge  of 826 

Parkersburg  Branch  Railroad  Company,  bridge  of 828 

Parks,  public: 

District  of  Columbia,  improvement  and  care 841 

Gettysburg  National  Park,  Pa. ,  tablet  to  Abraham  Lincoln 841 

Mount  Rainier  National  Park,  Wash. ,  construction  of  road 857 

Yellowstijne  National  Park,  improvement  of 856 

Pascagoula  River,  Miss.: 

I  mprovement  above  Dog  River 385 

Improvement  below  Dog  River 383 

Improvement  below  Dog  River,  diversion  of  funds  to  construction  of 

dredge  for  coast  harbors 394 

Pas^juotank  River,  N.  C,  improvement  of  waterway  via 258 

Passaic,  N.  J.     See  Pai^saic  River. 
Passaic  River,  N.  J.: 

Bridge  between  Passaic  and  East  Passaic 820 

Exaniination  and  survey  from  Newark  Bay  to  Montclair  and  Greenwood 

i^ke  Kail  road  bridge 176 

Harbor  line8  near  Harrison 815 

Improvement  of 154 

Pass  a  Lout  re,  Mississippi  River,  La.,  closing  crevasse  in 396 

Pass  Cavallo,  Tex.: 

Exaniinntion,  etc.,  of  channel  to  Aransas  Pass  (see  Rio  Grande-Mississippi 

Ri ver  waterway) 451 

Improvenu'nt  of  channel  to  Aransas  Pass 443, 444 

Patapsco  Kiver,  Md.: 

Iinproveiiient  of,  and  channel  to  Baltimore 208 

Iiiiprovenient  of  channel  to  Curtis  Bay 210 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Garden) 211 

Patchogue  River,  N.  Y.,  improvement  of  (.«»e'€  Great  South  Bay) 136 

Patorson  ( ferr yl )oat ) ,  wreck  of 146 

Pawcatnck  River,  R.  I.  and  Conn.,  improvement  of  •. 95 

Pawpaw  River,  Mich.  (.'*t'eSt.  Joseph  Harbor) .' 640 

Pawtiu'kct  iScekonk)  River,  R.  I.,  improvement  of 83 

Peace  Creek,  or  River,  Fla.  (.v^e  Charlotte  Harbor) 337 

Pearl  lhirl)or,  Hawaii,  defenses  of 11, 12, 15 

Pearl  River,  Mi>s. : 

Kxamination  and  survey  from  Edinburg  to  Lake  Burnside 395 

Examination  and  survey  from  mouth  to  Rockport 396 

liiiljrovement  between  Edinburg  and  Jackson 393 

Imprc'venient  1  lelow  Rockport,  including  East  Pearl  River 392 

Peconic  and  Shin necock  Canal,  N.  Y.,  bridge  acuoss 828 

Pedee  rivers,  S.  C. : 

Improvement  of  (ireat  Pedee 293 

Improxement  of  Little  Pedee 290 

Peekskill  Harl)or,  N.  Y.,  injprovement  of 141 

Pembert< )n  ( ])arge ) ,  wreck  of 94 

Pend  Oreille  River,  Idaho  and  Wash.,  improvement  of 799 

Penobscot  River,  Me.: 

Exaniination  and  survey  of  South  Branch  at  Frankfort 43 

Improvement  of 26 

Improvement  of  Bucksport  Harbor 2 
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Pensacola  Harl)or,  Fla. :  P»ge. 

Defenwes  of 5, 9 

Improvemoiit  of,  inclining  dredge  construction 361 

Pentwater  HarU>r,  Mich. : 

Examination  of 667 

Improvement  of 665 

Peoria  HarlK)r  and  Lake,  111. : 
iSe.t'  aim  Illinoi^4  River. 

Construction  of  lower  free  wagon  bridge  across  Illinois  River 821 

Harbor  lines 816 

PetiuonntK'k  { Po<iuonock)  River,  Conn,  {s^ee  Bridgeport  Harbor) 108 

Pere  Manpiette  I^ike,  Mi<'li. : 

Bridge  at  Ludingtou 828 

Im})rovement  of  Ludington  Harbor 657 

Peri  ( sloop ) ,  wreck  of 636 

Pennanent  International  (.'oiumission  of  Congresses  of  Navigation 814 

Permits : 

For  construction  of  bridges 816, 819 

For  diversion  of  water  fri)m  Niagtira  River,  N.  Y.,  and  for  tranemi^'sion  of 

electrical  |X)wer  from  Canada 854, 866 

For  enjetion  in  Porto  Rico  of  structures  other  than  bridges 816 

For  erection  of  structures  other  than  bridges 829 

Penjuinuiris  River,  X.  C  improvement  of 260 

Perriwig  bar,  Delaware  River: 
/SW'  iiho  Delaware  River. 

Improvement  of 181 

Perrv  County,  Miss.,  bridge  of 824 

Petaluma  Creek,  ('al.,  im[»rovement  of 746 

Petersburg,  Va.,  diversion  of  .\]»pomattox  River  at 256 

Petoskey  Harbor,  Mich.,  improviMuent  of 666 

Pharr,  J.  N.,  ^k  Sons  I  Limited  i,  bridge  of 827 

Philadel])hia,  Pa.,  improvement  of  Delaware  River  at 176,181 

Philippine  Islands,  (hHcnses  of 11, 12, 14, 16 

IMerhend  lines,  esta))lisliment  of 814 

Pierre,  S.  Dak.: 

Hriilge  across  Missi»uri  River 816 

Improvement  of  Missouri  River 511 

Pierre  and  Fort  Pierre  Hrid'jc  Railway  Company,  bridge  of 816 

Pierre.  Fort,  S.  Dak.  ( .f^/  Missouri  liiver) 511 

Piers: 

Constriiciiou  of,  in  comiection  with  Jamestown  Kxposition,  Va 247,249 

Permits  for  cimst ruction  of 829 

Permits  Uw  construction  of,  in  Porto  Rico 816 

Pigeon  l»ayons.  La.,  improvement  of 404 

Pike  Creek,  Wi:^.,  impiovemeiit  of  Kenosha  Harl)or 620 

Pilot  Town  ram:e  beac(^u,  Si.  Johns  River,  F'hi..  wreck  near 347 

Pine  Bluff.  .\rk.: 

P»ridge  aiTovs  Arkausis  iIiv»T 817 

Improvement  of  Arkan^^a^  Jliver 478 

Pine  Island  Sound,  Kla.  (•>•♦•'  Cliarlotte  Harbor) 337 

Pine  Lake  and  IJiver  M'harlevoix  Harbor),  Mich.,  improvement  of 664 

IMne  River  (Si.  Clair  County  ),  Mich.,  improvement  of 681 

Pine  Hiver,  Minn.: 

Construction  of  re>er\oir  dam 499 

Operating'  an«l  care  of  reservoir  dam 602 

Piscatatpia  IJivt'r,  N.  IL,  )»rid'je  at  Dover  Point 827 

I*itht^rs  Point.  IJainy  River.  Minn.,  ))ridire  at 818 

Pittsburg  Harbor.  I'a. : 

S,r  tilsn  .\lle;;heny,  Mononirahela.  '///</ Ohio  riv«'rs. 

liridL'e  acros-  M«»n<»ni;alH'la  Hiver 819 

Harbor  line<  in  Monou'/ahela  and  <  >hio  rivers 816 

Imi)r«)vement  '^)f 554 

PittsbiirLdi.  Fort  VVavn*' and  Cliicairo  iJailwav  Conipanv,  bri<lire  of 826 

Plantation  (  reek.  <ia.,  inipnivement  (»f 319 

Plaipiernine.  La.,  bridu'e  aen»s-  r»ayou  Phi(|Uenn'n»' 826 

l'la«|uemiiie  I'ayou.  I.a.: 

I »ridL'e  at  Platpiemine 826 

Imprnveuient  «»f 404 

Removal  of  water  hvacinths 427 
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Plymouth  Harbor,  Mass.,  improvement  of 69 

Pocomoke  River,  Md.,  improvement  of 221 

Poesten  Kill,  N.  Y. ,  wreck  at  mouth 147 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge 89 

Improvement  of  pond  entrance 90 

Point  Marion,  Pa.,  bridge  across  Cheat  River 826 

Pokegama  Falls,  Mississippi  River,  Minn.: 

Construction  of  reservoir  dam 499 

Operating  and  care  of  reservoir  dam 502 

Pollock  Rip  shoals,  Mass.,  wreck  on 94 

Polloksville,  N.  C: 

See  als<o  Trent  River. 

Bridge  across  Trent  River  (county  bridge) 822 

Bridge  of  John  L.  Roper  Lumber  Company  across  Trent  River 823 

Ponce  Harbor,  P.  R. : 

Examination  o^ 807 

Wreck  in 807 

Ponchatoula  River,  I^.  (see  Tickfaw  River) 412 

Poquonock  River,  Conn,  {see  Bridgeport  Harbor) 108 

Porcupine  Island,  Bar  Harbor,  Me. ,  constmction  of  breakwater 23 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.,  improve- 
ment and  care ' 597, 599 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 661 

Portage  River,  Houghton  County,  Mich.,  waterway  via 597, 599 

Portage  River,  Ohio,  improvement  of  Port  Clinton  Harbor 700 

Port  Arthur  Canal,  Tex.: 

lnij>rovement  of 423 

( )perating  and  care 424 

Port  Bolivar,  Tex.,  improvement  of  channel  to #433 

P«>rt  Chester  Harbor,  N.  Y.,  improvement  of 118 

Port  Clinton  Harbor,  Ohio,  improvement  of 700 

Port  Harford,  Cal.  [see  San  Luis  Obisjjo  Harbor) 738 

Port  Huron,  Mich.,  improvement  of  Black  River  at 680 

Port  Jefferson  Harbor,  N.  Y.,  improvement  of 124 

Port  hind,  Ky.: 

Knlarireiiient  of  Louisville  and  Portlan<l  Canal 570 

<)l>erating  and  care  of  Louisville  and  Portland  Canal 575 

Portland,  Me. : 

nef(Misos  of 5 

Iiii})roveiiient  of  harbor 35 

Portland  jiiid  St^attle  Railway  Company: 

Bridge  across  Cohnnbia  Slough  of  Columbia  River  at  Vancouver,  Wash..  824 
Bridgei^  across  Klickitat,  Little  White  Salmon,  White  Salmon,  and  WMnd 

ri  vers,  Wash 825 

Brid«re  across  Oregon  Slough  and  Columbia  River  at  Vancouver,  AVash. . .  817 
Porto  Rico: 

1  )efenses  of 1 12, 15 

Fre<'tir)n  of  structures  in  navigable  waters  of 816 

Kxainination  of  (ireat  Harl)or,  Culebra  Island 807 

Lxamination  of  Mayaguez  Harbor 8Q,7 

Kxamination  of  Ponce  Harbor 807 

hnprovement  of  San  Juan  Harbor 806 

Bonce   llarl)()r,  wreck  in 807 

Port  Royal  (Beaufort)  River,  S.  C.,  improvement  of  waterway  between  Beau- 
fort. S.  C. ,  and  Savannah  {xee  Savannah  Harbor) 305 

Port  Royal  Sound,  S.  C. ,  defenses  of 5 

Portsmouth,  N.  11.,  defenses  at 6 

Port  Tami>a,  Fla.  {.<re  Tampa   Bay) 340 

Port  Washington  Harbor,  Wis.,  improvement  of 616 

Port  WiuLT  Harbor,  Wis.,  improvement  of 592 

Position  tinders,  range  and.     See  Fortifications. 

Potomac  Park,  Washington,  D.  C ^-.  841 

Potomac  River: 

Sec  (li^o  Wiishington,  D.  C. 

Aqueduct  Bridge,  Washington,  I).  C,  repair  of 830 

Bridge  at  Shepherdstown,  W.  Va 819 


I 


^  . .  n^  r»riili:e )  at  Washington,  D.  C 832 

•     :...-:i,  1>.C 229 

\  i-;»inmon.  i\V 231 

X I  .*;  w.ill  uiul  N  Htreot,  Washington,  D.  C 841 

...-.;.  XI 11  Kraiirisco  Hay,  Cal. : 

\     \  .:  i.  Mou>;h  near 821 

*,i..  I  f.uui.'-vo  r»ay  at 823 

N    N      'm  iiljiviu'ioss  Hudson  Kiver 821 

\i..  ..  ;..'.!•,  Nli I  h.,  construction  of  harbor  of  refuge 601 

.      •     ilu.  Kiii',  l*a.,  improvements  at 717 

■    »\  \ .    ' 'I  iiliif  ai-n»j<s  Lovisa  Fork,  Big  Sandy  River 826 

",ii...  '  M.\,  ninn'ut,  Wa-sliington,  D.  C. ,  telegraph  line  to  Capitol  and 

.    ■■\ 841 

>     lM.!iiliiuliun.M  and  Rivern  and  harbors. 
. ,  !.  ■.. .    lla'lM'i  :»ud  Kiver,  R.  1.: 

i..i|<i>>\\itii-iitv*l .«. 84 

I    ,i.i..\,  im  III  Ml  I'awtui'ket  (Seekonk)  River 83 

\ii  iii.iv.il  "1  (iiiA'ii  Jacket  shoal 86 

I  ,  ..  MM  I  i..\\  ii  llarlmr.  Mass,,  improvement  of .- 70 

ii.i.h.   J.iiililiii^-  and  ^Mounds,  District  of  Columbia 841 

I 'ill. In   |..»i  k-.     \(-  Parks. 
I'u.M  I  ^.luiid,  Wii^h.; 

I »!  Iin-i-.-  v»i 5 

liii|.i.tMiiuut  Ml,  and  tributaries,  including  dredge  construction 758,786 

liii|iiM\('iiuMit  of  waterwav  to  Lake  \Vashingt<m,  by  U.  S.  and  by  Jamee 

\    Mi.nu- ' 791,793 

hi  |MM  liou,  etc.,  of  tish  traps 787 

I'll,  U\  7 «  I  Ilk,  N.  Y.,  wreck  at  entrance 147 

Tulji.  ki,  1  ii'Uiial  (N)unt,  statue  of 841 

l'ulliii:N  \  illr  llarhor,  N.  Y.,  improvement  of 727 

I'iirij..  l:i\i  r,  .N.  C-.,  bridge  at  Bellhaven 821 

rui.la  « ii.ida.  Kla.,  improvement  of  Charlotte  Harbor 337 

I'm  Mil  ih.iii  ul  water  supply  of  Washington,  1).  C 838,839 

I'li-,  .illiip  h'i\ur,  Wash.: 

Ill  i.L'c-  near  Taconia 820, 824 

liu|.iii\«iii('Mt  of  {Ktr  Puget  Sound) 785 

liii|.ii.\iiiient  <»f  Tacoma  Harbor .' 789 

i/ii.ii.iiiHiir  Ulaiid,  H(>n(»lnlu  HarUjr,  Hawaii,  reclamation  of 804 

« Jm  I  ii.-lnw  II  llarhor,  Md.,  improvement  of 216 

«.hiiiii»i|ii.u    iJivcr,  .New  Haven,  Coim.,  improv<'ment  of 102 

R. 

K.ti  I  null  i  'urk.  .N .  .1.,  improvement  of 189 

{(•ii  iiii    I  lai  Imii,  Wis.: 

hiidi.M-  ( lily  1  aiTos'-  Koot  Kiver 827 

IllipMiVrlili-Ilt   ot 619 

Uunmi.  MmiihI,  National  Park,  Wash.,  construction  of  roa<l 857 

l(iiiii>   h'ivri,   Minn  .  hrid^re  at  Pithers  Point 818 

Ihiiiiy  liivri  I'liidj.'!'  ( 'oiiipany,  hridji<'  of 818 

idiifiii  lii\«'i.  MmIi    (■<»   Mnnroe  Harhor) 678 

Kaniiid  f.-h'aiiMi  i,  w  frrk  nf 207 

|{an<  iM-iir^  liiMM  ,  N    .1.,  i  III  prove! nent  of 185 

Kiiii^i'iiiid  |tn'.itiun  limlcrH.     S,r  Kortitii-ations. 

KappidniiiiiiM'k  liiv»*r.  \'a.,  impn»venient  of 241 

Miuitiiii  hay  iiiid  l:iv«-r,  .N.  .).: 

Improvement  o!  hay 162 

liiipiovemeiil  of  Keyport  Harhor 163 

Imprnvemeiit  III"  river 166 

Impiovenient  of  Shoal  Harhor 168 

Wivek  ill  Imy,  near  l^irillanl.                174 

HMvnuind,  \V uh 1 1.,  bridge  acra'^s  ?                    826 

IUhI  ll«Hik.  Hhmklvn.  N.  V.,  hf                         814 

UihI  Utmk  oImuiwI,  New  York                            mprovement  of 151 
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Red  Uke  and  Red  I^ke  River,  Minn.:  *"»«« 

Improvement  of  (see  Red  River  of  the  North ) 505 

Survey  of 509 

Red  River,  La.,  Ark  ,  Tex.,  and  Ind.  T. : 

CypresH  Bayou  and  lakes  to  Jefferson,  Tex.,  improvement  of 455 

Gauging  {.'*ee  Mississippi  River  Commission ) 812 

Improvement  above  Fulton,  Ark 456 

Improvement  below  Fulton,  Ark 458 

Rectification  of  moulh  by  Mississippi  River  Commission 812 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

I mprovement  of 505 

Survey  of  Otter  Tail  Lake  and  River  for  reservoir  dam 509 

Survey  of  Red  Lake  and  Red  Lake  River  for  reservoir  dam .*  509 

Regulations  and  rules  for  navigation  of  canals 815 

Regulations  and  rules  for  opening  of  drawbridges 815 

Reservations,  public.     St'e  Parks. 

Reservoirn: 

Big  Stone  I^ke,  Minn. ,  survey  for 509 

Mississippi  River,  headwaters,  construction  of 499 

Mississippi  River,  headwaters,  operating  and  care 502 

Otter  Tail  Lake  and  River,  Minn. ,  survey  for 509 

Red  l^ke  and  Red  I>ake  River,  Minn. ,  survey  for 509 

Traverse  I^ke,  Minn. ,  survev  for 509 

Washington  Aque<luct,  I).  C .' 836 

Rices  Point,  Duluth  Harlx)r,  Minn.,  bridge  across  St.  Louis  Bay 826 

Richmond,  H.  A.  (schooner  barge) ,  wreck  of 635 

Richmond  Harbor,  Va. : 

Improvement  of  {see  James  River) 245 

Wreck  in 249 

Ridgefield,  Wash. ,  bridge  across  Lake  River 827 

Ridgerteld  Park,  N.  J.,  bridge  across  Overpeck  Creek 829 

Ridley  Creek,  Pa. ,  bridge  near  Chester 825 

Rio  Grande  River,  Tex.,  examination  and  survey  for  waterway  to  Mississippi 

River  at  Dunaldsonville,  I^a 451 

Rivers  and  harlK)rs: 

A  pprupriations  for  operations  during  the  past  year 19 

Hoard  of  Engineers  lor 807 

H(Kinl  of  Engineers,  The 5 

Bridges,  construction  and  alteration 816,  819,  828 

Bri«lges.  regulation?  for  opening  of  draws 815 

iMigineer  divisions 20 

Estimate  of  ai)propriations  for 20 

Examinations  and  surveys,  under  act  of  March  2,  1907 21 

Expenditures  during  the  past  year 19 

Harbor  lines,  establishment  of 814 

Rcmilations  for  navigation  of  canals 815 

lu*<:ulations  for  opening  of  drawbridges 815 

Status  of  works 19 

Stiuctnrcs  other  than  bridges,  permits  for  erection  of . : 829 

Structures  nthcr  than  bridges,  permits  for  erection  of,  in  Porto  Rico 816 

Roads: 

In  MtMint  Kainier  National  Park,  Wash 857 

In  Yellowstone  National  Park 856 

Roanoke  River,  N.  ('.: 

Hri« Ige  near  Weldon 816 

Improvenu'nt  of 261 

Roche  Harbor,  Wash,  {see  Puget  Sound) 785,  786 

Rockaway  Inlet.  N.  Y.: 

Examination  and  survev  from  Conev  Island  channel  to  Jamaica  Bay  via.  148 

W reck  in '. [ 146 

Rock  hall  Harbor,  Md.,  improvement  of 214 

Ro(!khaven,  N.  Dak.,  ice  harbor  (>r^' Missouri  River) 511 

Rock  Hole  Creek,  Md.,  ))ridges  across 827 

Rock  Island  Kapi  Is,  Mississippi  Kiver,  Iowa: 
.SVf  a/sn  Mississippi  Kiver. 

Water-power  (!anal,  etc..  at 830 

Rock  lslan<l  (steamer)  wreck  of 802 
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Rockland  Harl>or,  Me.,  improvement  of 29 

Rockport,  Mass.,  constniction  of  harbor  of  refuge  in  Sandy  Bay 47 

Rock  River,  111.: 

Construction  of  canal  around 637 

Dams  at  Carre  and  Vandruffs  islands 830 

Improvement  of  pool  between  Looks  29  and  35,  Illinois  and  Mississippi 

Canal 495 

0|>erating  and  care  of  canal  around 495 

Romorly  Marj»h,  Ga. ,  improvement  of  waterway  via 323 

Rondout  Harbor,  N.  Y.,  improvement  of '. 140 

Root  River,  Wis. : 

Bridge  at  Kacine 827 

Improvement  of  Racine  Harbor 619 

Roper,  John  L.,  Lumber  Company,  bridge  of 823 

Rouge  River,  Mich.,  improvement  of 676 

Rough  River,  Ky.: 

Improvement  of 582 

Oi>erating  anii  care  of  lock  and  dam 583 

Rounii  Lake,  Mich.,  improvement  of  Charlevoix  Harbor 664 

Rovalton,  Minn.,  bridge  across  Mississippi  River 819 

Ruli^  antl  regulations.     See  Reflations  and  rales. 

Rutland  Railroad  Company,  bridge  of 828 

8. 

Sabine  Lake,  Pass,  and  River.  Tex.: 

Examination  and    ssurvey  for  waterway  to   Donaldsonville,  La.,  and  to 

HrH7A>J  River 451 

Impr^-kvemement  of  mouth  of  river  and  of  channel  through  lake 421 

impn»vo!nont  of  .'^abine  Pass  Harbor 425 

Kenioval  of  water  hyacinths  in  river 427 

Ssut»  KivtT.  Me..  impn.»vement  of 37 

SaonuMonto  Uiv«T.  Cal.: 

Hri'lgi^  noar  i^hici^  I^in«iinir 827 

Improveiiu'nt  of 749 

Improvoinont  of.  by  California  IVbris  Commission ..  809 

Siij:  Harlv»r.  N.  Y..  inipr«nement  at 130 

Saginaw  Hiv»T.  Miih..  irnprovoment  of 670 

Saginori'    s**h«v»nfr  .  wnvk  ut W 

St.  iMair  Canal.  Lnke,  and  Kivt-r.  Mirh.: 

Channels  in  waters  v*.»n:u\*tinj  th^^  Im^at  I^kfS.  examination  and  sur\'ey.  698 

Clianiiels  in  waters  r>nnt^*ting  the  lirt^at  l^kt^.  improvement  of 685 

I >isi*hari:e  t»t  river 853 

Inipr«'Vfii.enT  i^f  .'anal 693 

{ ijvratinj  a::d  rare  « ■!  t^inal 6W 

Surveys,  ete.  i<  '•  Northern  and  Northwt^tern  I^ikes  > 842 

Wrwks  in  iak»-  a:id  river 696 

St,  Clair.  Mai vina    » ar.al  K  a-    .  wre«k  •  >i 146 

St.  I'U^'.id  Kleitri  •  PowtT  C-.Tnr<iny.  d:i:n  <>f 829 

St.  l*n-ix  I^ike  and  Kiv.r.  Wis.  and  Miiin..  iTupn-venient  of 503 

St.  Franeis  Kiv»-r.  Ark.: 

liaUirini:    ^^r  NI :<'*!><::  p:  Ki\' r  ro:ii:ni>>i  .n   812 

Impnwen.e:n  . •! 484 

St,  liiH^n^^  >.•'.: nd.  K'.a.      v.- (.'arr.t-Tllf  Har'-»r. 

St.  ite^>n^\  Statt-:.  I-  a:vi.  N.  Y  .  r-.ar''-"-  lines  at  ferry  t-rn.inal 814 

St.  .lohns  Kixer.  K  a. : 

Harlvr  !i::e<  .i!  H^jan-  Tr^-  k.  ,Ta.  k-  :.vir:e 815 

lmpr»ven.e!it  a*  .la  k^^^T-x  i  le 

Imprvneint'r\T  U'lNXtV!'.  •T.i.k'^^nvilf  .m  :  :!.♦-    ^>',i:; 

Impr^'vetiiont  'A-tween  .^i- k<^':;v:'..e  a:.!  l\ii.i:<.i.  :r..-.::  li:u»  t.iransre  Mills 

tiat- - - 329 

Imi'rven.ent  ••:  V   ;•>:.»  ■  ar.  an  :  f-^'w.e::  V   "..>:;i    -ar  an  1  Lake  M"nn;«.  390 

Kein.'Nal  of  water  ''.>.^.'i!.:hs 346 

Wret  k  near  l*:i  :  T-^wii  ran  jv  N  a  . :: 347 

St.  .Tont'S  Rivt-r.  IV.  .  in  vi^  vernrnt  ■  f 308 

M.  .Toj?eph.  Mo..  i:v.:>r  Aetnent  of  Mi-s..-.:r:  P.iver  at 511 
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8t.  Joseph  Harbor  and  River,  Mich.: 

Dam  near  Berrien  Springs 830 

Improvement  of  harbor 640 

Improvement  of  river 642 

St.  I^wrence  River,  N.  Y. : 

Cape  V'incent  Harbor,  improvement  of 731 

Discharjre  of 863 

( )gden8biirg  Harbor,  improvement  of 732 

Ogden^burg  Harbor,  wreck  in 733 

Thousand  Inland  Park,  examination  and  survey 733 

St.  Louis,  Mo.: 

Improvement  of  Mississippi  River  between  mouths  of  Missouri  and  Ohio 

rivers 487 

Survey  for  14-foot  waterway  from  the  Gulf  to,  and  thence  to  Lockport 

(Chiciigo),  111.,  including  report  on  water  power  and  land  drainage..  634,812 

St.  Louis  Bay  and  River,  Minn,  and  Wis.     ISee  Duluth  Harbor. 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Channels  in  watei*  connecting  the  Great  Lakes,  examination  and  survey.  698 

Channels  in  waters  connecting  the  Great  Lakes,  improvement  of 685 

Commercial  statistics 690 

Connecting  waters  between  Lakes  Superior  and  Huron,  suDplemental  sur- 
vey report,  with  estimate,  etc.,  in  re  new  lock  at  the  fallfe 698 

Discharge  of  river 853 

Improvement  of  Hay  Lake  and  Neebish  channels 691 

Improvement  of  river  at  the  falls 687 

Operating  and  care  of  canal .' 690 

Surveys,  etc.  ( yee  Northern  and  Northwestern  Lakes) 842 

St.  Michael  Canal,  Alaska: 

Kxamination  and  survey 802 

Improvement  of 801 

St.  Paul,  Minn.: 

^V'c  als«f  Mississippi  River. 

F>ri(l^'e  acroas  "Nlississippi  River  to  Fort  Snelling  military  reservation 861 

(iau^ing  Mississippi  River  at 510 

St.  Paul,  Va.,  bridge  across  Clinch  River 817 

St.  IVtt^rs  River,  Minn.     *SVr  Minnesota  River. 

St.  Tammany  Parish,  I>a.,  bridge  of 826 

Sakonuct  llarlM)r,  R.  I.,  improvement  of 81 

Sakonnet  River,  R.  I.,  improvement  of 82 

Sa!«*m  County.  X.  J.,  bridge  of 829 

Salem  Cnvk,  X.J.,  bridge  at  Course  Landing 829 

Saknj  KivtT,  X.  .1.,  improvement  of 191 

Salmon  Hay,  Wash.     >V«  Puget  Sound-Lake  Washington  waterway. 

Salinnn  Cret'k,  X.  Y.  (.v^e  Pultneyville  Harbor) 727 

Sampawams  Point,  X.  Y.,  wreck  off 145 

Sainpit  River,  S.  C.: 

llarlxtr  lines  in  Ge<^rgetown  Harlx)r 815 

Improvement  of  (ieorgetown  Harbor  [aee  W'inyah  Bay) 294 

San  Antonio  Bay,  Tex.: 

Kxamination,  etc.,  for  waterway  from  the  Rio  Grande  to  Mississippi  River. 

via 451 

Ini|»rovement  of   channel  from   Aransas    Pass-Pass  Cavallo    channel  to 

Victoria,  on  Guadalupe  River,  via 443, 444 

Survey  of  channel  from  Aransas  Pass  to  Victoria  and  Cuero,  on  Guadalupe 

Ki  ver,  via 451 

San  Antonio  estuary,  Cal.  (."«f^' Oakland  Harbor) 740 

Sandl)each  (  Harbor  Beach),  Mich.: 

Iin[)rovement  of  harbor  of  refuge 674 

Water  levels 854 

Wreck  in  Lake  Huron  near 698 

Sanders,  11.  Shelby,  bridge  of 828 

San  Diego  Harbor,  Cal.: 

I  >efenses  of 5 

Improvement  of 733 

Sandusky  Harbor,  Ohio,  improvement  of 701 

Sandwich  Islands.     Sre  Hawaiian  Islands. 

Sandy  Bay,  Cape  Ann,  .Mass. ,  construction  of  harbor  of  refuge 47 

Sandy  Hook  Bay,  X.  J.,  examination  for  breakwater  at  Atlantic  Highlands..  175 
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Rockland  Harbor,  Me.,  improvement  of 29 

Rockport,  Maa**. ,  construction  of  iiarlx)r  of  ref uj^e  in  Sandy  Bay 47 

Rock  River,  111.: 

Construction  of  canal  around <537 

Dams  at  ("arrs  and  Vandruffs  islands JUW 

Improvement  of  i)Ool  lietween  Ix)ck8  29  and  35,  Illinois  and  Mississippi 

Canal 495 

Oi)eratinjj:  and  cAre  of  canal  around 495 

Romerly  Marnh,  Ga.,  imi)n)vement  of  waterway  via 322 

Rondout  Harl)or,  N.  Y.,  improvement  of 140 

Root  River,  Wis.: 

Bridge  at  Racine 827 

Improvement  of  Racine  Harbor 019 

Roper,  John  L.,  Lumber  Company,  bridge  of 823 

Rouge  River,  Mich.,  improvement  of 076 

Rough  River,  Ky.: 

Improvement  of 582 

Oi)erating  and  care  of  loi!k  and  dam 583 

Round  Lake,  Mirh.,  improvement  of  Charlevoix  Harbor 664 

Rovalton,  Minn.,  bridge  across  Mississippi  River 819 

Rules  an(l  regulations.     See  Regulations  and  rules. 

Rutland  Railroad  Company,  bridge  of 828 

8. 


« 


Sabine  Lake,  I*a8S,  and  River,  Tex. : 

Examination  and    survey  for  waterway  to   Donaldson vi lie,  La.,  and  to 

Brazos  Kiver '. '. 451 

Improvemement  of  mouth  of  river  an<l  of  channel  through  lake 421 

Improvement  of  Sabine  Pass  I larbor 425 

Removal  of  water  hyacinths  in  river 427 

Saco  River,  Me.,  improvement  of 37 

Sacramento  Kiver,  (;al.: 

Bridge  near  Chico  l^ndins 827 

Improvement  of 749 

Improvement  of,  by  California  Debris  (^ommiAsion 809 

Sag  Harbor,  N.  Y.,  improvement  at 130 

Saginaw  River,  Mich.,  improvement  of 670 

flagmore  (schooner),  wreck  of 94 

St.  Clair  Canal,  l^ke,  and  River,  Mich.: 

("hannels  in  waters  connecting  the  (ireat  I^kes,  examination  and  survey.  698 

Channels  in  waters  connecting  the  (xreat  Lakes,  improvement  of 685 

Discharge  of  river 853 

I  mprovement  of  canul 693 

Operating  and  care  of  canal 694 

Surveys,  etc.  {i*ee  Northern  and  Northwestern  Lakes) 842 

Wrects  in  lake  and  river 698 

St.  Clair,  Malvina  ( canal  boat ),  wre<*k  of 146 

St.  Cloud  Klectric  l*ower  Comi>any,  dam  of 829 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of 503 

St.  Francis  River,  Ark.: 

(4augin<r  {)iee  MisHi8sii)pi  River  Commis8if)n) 812 

Improvement  of 484 

St.  George  Sound,  Fla.     See  Carral)elle  Harbor. 

St.  (ieorge,  Staten  Island,  N.  Y.,  harbor  lines  at  ferry  terminal 814 

St.  Johns  Kiver,  Fla.: 

Harlx>r  lines  at  Hogans  Creek,  Jacksonville 815 

Improvement  at  Jacksonville '  329 

Improvement  l)et ween  Jacksonville  and  the  o<!ean 328 

lm[>rovement  l:)etween  Jacksonville  and  Palatka,  including  Orange  Mills 

flats 329 

Improvement  of  Volusia  bar,  and  between  Volusia  bar  and  I^ke  Monroe.  330 

Removal  of  water  hyacinths 346 

Wreck  near  Pilot  Town  range  beacon 347 

St.  Jones  River,  Del  ,  improvement  of 203 

St.  Joseph,  Mo.,  improvement  of  Missouri  River  at 511 
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:  . t-r,  Mich.,  improvement  of 672 

;.(k  I  Warwick  River),  Md.,  improvement  of 220 

;  Hwtiicket )  River,  R.  I. .  improvement  of 83 

!ii .  llamj)tou  Roa^if?,  Va.,  wreck  off 262 

\  iichnuity,  Mes^ri^.,  bridge  of 824 

liiver,  X.C,  impr(»veraent  of 287 

•iiu'boat),  wreck  of 145 

<  ove,  New  L<->ndon,  Conn.     St  New  lx»ndon  and  Thames  River. 

>  -.  The,  Delaware  Bay,  Del.,  constniction  of  harlx>r  of  refuge 184 

•  '" -viran  HarlK:)r  and  River,  Wi«.,  improvement  of 614 

■ji'iKilijjo  No.  1  (<'ar  ferry  ,  wn'<k  of 716 

^:!r|>lier(lHtown,  W.  Va.,  bridge  aero*?  Potomac  River 819 

■-lirridan  statue.  Wa>*hington,  D.  (' 841 

shilsJiole  Bay,  \Va-h.     Sf  Puget  Soun<l-Lake  Wa.«hington  waterway. 

Shiunecock  and  Pe<^ »nic  Canal.  N.  Y.,  bridge  across , 828 

Ship  Inland  Harl)or  and  Pa^F,  Miss,: 

Kxaniination  and  .survey  oi  j^«s,  and  of  channel  to  GulfjKjrt  and  an- 
chorage iKisin  thereat 395 

1  111 j^rovenient  of  f»;i?s  and  channel  t4 »  Gulfp*  »rt 390 

Shoal  IIarlx>r.  N.  J.,  improvement  of 168 

Shooters  Islan«i.  Newark   Rav,  examination  and  survev  for  channel  north  of.  175 

Short  CriM?k,  .\la..  hridire  acrr*?.-  L<HMi>t  Fork,  Black  Warrior  River,  near 824 

Bhreveport.  I^.: 

1  iiipn (Vcment  of  Cypn-ss  Biiyuu 455 

Iinpnivenient  oi  Reil  River 458 

Shrewsbury  Uiver.  N.  .1..  impn»\einent  of 171 

Silver  Springs  Run,  Fla..  iuipiMveuif nt  of  i  xfr  Oklawalia  River) 'Wl 

Sinepuxent  P»ay.  Md.,  hridjjo  at  Ocean  City 825 

Sioux  City.  Iowa   >v,  Miss^Miri  liiver  511 

Sioux  River.  S.  Dak.,  i'^e  harl>»r  at  Si. »ux  City,  hiwa 511 

Sites  for  fortiti«ations-      v*  F<»rtitii^ti^»ns. 

Siuslaw  Kiver,  Oreg..  iiijj>r-»vt-rafiit  at  mouth 755 

Sixmile  Island.  Alltnrht'ny  Ilivt-r,  Pa.,  l<x*k  and  dam 548,549 

Skagit  Bay.  Wash  ,    >^<'  SwinMi!ii>h  Slough  i 796 

Skagit  Coimty.  Wash..  hnd;:e  oi 825 

Skagit  Hi vor.  Wash. .  impnuvinent  of  <  .v '  Puget  Scmnd  ) 785 

Skidaway  Xarn'ws,  <ia.,  iiiipr«»veiiient  of 32^^ 

Slack-water  sysieni>.     -S".  Canals  ar,'f  Waterways. 

Slidell.  I^i..  hridi^v  a«  r»:><s  P<ivou  Vincent 826 

Smith  CrtH'k.  N.  C: 

BridL'e  at  <  »nf  n!al 824 

Wrei-k  nrar  Oriental 288 

Smith  Oeck.  Va..  wr^tk  in 26^J 

Smyrna   Kiver    IVl..  impnnement  of 2(ft 

Snake  Hill.  N.  I.,  hridiie  a.  r»ss  Hacken.sack  River 827 

Snake  Kivtr.  Idalv*.  '>!>•::..  and  W.Hsh.,  improvement  of 759 

Snellinj.  F"rt,  tni.itarv  rt^servation.  Minn.,  bridge  across  Miaeis^ippi  River  to 

St.  Pad '. 861 

Snohomish  River.  Wa>h.: 

Bridire  at  Fverett S21 

hnpr-ivfrnt-nt '»f    >"  Puir-t  S.>und   785 

Imj»roveuitnt  «•!  Kv^n-tt  Harl>or 794 

Snoipialmie  Rivor.  W.i'^h. .  impn:»vf  ment  of  .  .^f  Puget  S<'»und  i 785 

Soda  iS<>lo    Lake.  l^i.      ^-rCyprt^'^  Bay«'U. 

Somers  Covt- .  Md..  impn:»vt ment  * >i  Cristit- Id  Harltor 227 

Si>mers  I\»int,  N.  .1  .  bridge*  ai-ro^i^  Hrv^x  Fgg  Bay h23 

Sonoma  Cret^k.  C^al. .  bridire  a<rv>s^ 820 

Sorrel  Bayou,  l^a.    f^'<-  Rayon  Pla-^ut-iniDe  ' 404 

Sorrell  plantati* ^n,  1^  ,  bridire  ai  r^ •»  Bay« »u  Tethr 827 

Southampton  County,  Va. .  bridiie  •  •! 823 

*«Hith  and  Wt'sten:  Railr»>ai  louifiany: 

Bridges!  acri*-^  I'li nch  R:vt-r.  Va S17 

Bridge  acnis^  North  F^rk  of  H-  »lstoii  River.  Tt- nn 817 

IridRe  acn>5^  South  F» -rk    •:  Hoist-  n  River,  Tenn 817 

»  Atluitic  States,  removal  ■•!  ^*ater  hyacinth"'  from  Flori^ia  water* S46 
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Sandy  Lake,  Minn.: 

Construction  of  n^nt^rvoir  (iani 499 

0|)eratinp:  and  rare  of  rewrvoir  dam 502 

8an  Francifico  Bay  and  HarlM)r,  Cal.: 

Bridge  acroHS  bay  at  Dumbarton  Point 823 

Bridge  acrosH  Newark  Slough  neAr  Potrero  (Dumbarton)  Point 821 

Defennes  of 5 

EnginiM^r  depot  at  Fort  MaM)n 15, 1 7 

Improvement  of  Oakland  Harbor 740 

San  Gabriel  ( I^w  Angeles)  River,  Cal.,  bridge  at  Long  Beach 829 

Sanitary  District  of  Chicajjo,  111.,  application  to  reverse  flow  of  Calumet  River  631 

San  Jacinto  River,  Tex.,  improvement  of  {i^ee  Galveston  ship  channel) ".  434 

San  Joa()uin  River,  Cal.: 

Improvement  of 743 

Imj)rovement  of,  by  California  Dt'bris  Commission 809 

Improvement  of  Stockton  and  Mormon  channels 744 

San  Juan  HarlK)r,  P.  R. : 

Defenses  of ^ 12, 15 

Improvement  of 806 

San  I^andro  Bay,  Cal.  («<v  Oakland  Harbor) 740 

San  Luis  Obispo  Harbor,  ('al.,  improvement  of 738 

San  Pablo  Bay,  Cal.,  imi>rovement  of 742 

San  Pe<lro  Bay  and  HarlK)r,  ("al.: 

Construction  of  diH'p-watt»r  harbor 71^ 

Improvement  of  \Vilmingt<»n  inner  harl>or 736 

San  PiHiro,  Uw  Angeles  and  Salt  I^ake  Railroad  Company,  bridges  of 823,  829 

San  Rafael  Creek,  ("al. ,  bridge  across ,. 820 

Santee  River,  S.  C.,  improvement  of 297 

Sarah  plantation,  I^a.,  bridge  acn»ss  Bayou  Teche 827 

Sarasota  Bay,  Fla.,  improvement  of 338 

Sasanoa  River,  Me.,  improvement  of 31 

Sassafras  route,  (^hesaj)eake  and  Delawart*  Canal,  examination  of 228 

Saugatuck  Harbor,  Mich.,  improvement  of .-. 645 

Saugatuck  River,  (-onn.,  improvement  <)f 116 

Saugerties  Harbor,  N.  Y.,  improvement  of 139 

Saugus  River,  Ma.ss.     S/r  Lynn  HarlM)r. 

Sauk  Rapids,  Mississippi  River,  Minn.,  dam  at 830 

Sauk  Rapids  Water  Power  Company,  dam  of 830 

Sauk  River,  Wis.  (see  Port  Wasnington  Harbor) 616 

Sault  Ste.  Marie,  Mich.     See  St.  Marvs  River. 

Sausal  Creek,  Cal.  (itee  Oakland  Hart)or) 740 

Savannah  Harl)orand  River,  Ga. : 

Bridge  at  Savannah 829 

Defenses  of 5 

Improvement  of  harbor,  including  dredge  construction 305 

Imi)rovement  of  river  above  Augusta 310 

Improvement  of  river  between  Augasta  and  Savannah 308 

Iinj)rovement  of  waterway  to  Beaufort,  S.  C.  (see  Savannah  Harbor) 305 

Improvement  of  waterway  to  Fernandina,  Fla 322 

Wreck  in  harl)or,  op()osite  Quarantine 327 

Say  brook  Harbor,  Conn,  [see  Connecticut  River) 99 

Sayville,  N.  Y.,  improvement  of  Browns  Creek 135 

Schodack  Cn^ek,  N.  Y.,  improvement  at  mouth  {see  Hudson  River) 11^ 

School  of  Apfilication,  Engineer,  buildings  for 859, 860 

Scituate  Harbor,  Mass. ,  improvement  of 67 

Scott  Point,  Tennessee  River,  Ala.,  lock  and  dam  at  Hales  bar 528 

Scuppernong  River.  X.  C,  inii)rovement  of 263 

Seaboard  Air  Line  Rail  way  Company,  bridge  of 829 

Seacoast  defenses.     .S^^*'  Fortitications. 
Searchlights.     Sf'f  Fortifications. 
Seattle,  Wash.: 

Bridge  across  East  and  West  waterways  of  Elliott  Bay 822 

Harbor  lines 815 

Improvement  of  Puget  Soimd-l^ke  W^ashington  waten^ ay 791 

Seattle  Electric  Company,  bridge  of 822 

Sea  Wall  (tugboat),  wreck  of 146 

Sea  walls.     See  Fortifications. 
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Sebewainp  River,  Mich.,  improvement  of 6 

Secretary  i)reek  ( Warwick  Kiver ),  Md.,  improvement  of 21 

Seekonk  ( Pawtucket)  River,  R.  I.,  improvement  of fc 

Sewell  Point,  Hami)ton  Road?,  Va.,  wreck  off 26 

Shadle  &  A uclimnty,  Me«?ry.,  bridjre  of 82- 

Shallotte  River,  X. 'C.,  improvement  of 28'. 

8harp  ( tuj:lx>at ),  wreck  of 14* 

Shawp  Cove,  New  London,  Conn.     St^e  New  Ivondon  and  Thames  River. 

Shears,  The,  Delaware  Ba^,  Del.,  constniction  of  harl)or  of  refuge 184 

Sheboygan  Harbor  and  River,  \Vi.«. ,  improvement  of 614 

Shenango  No.  I  (car  ferry ),  wnvk  of 716 

Shepherdntown,  W.  Va.,' bridge  across  Potomac  River 819 

Sh(Tidan  statue,  Washington,  I).  (^ 841 

Shilshole  Bay,  Wash.     See  Puget  Sound-I^ake  Washington  waterway. 

Shinnecock  and  Peconic  Canal,  N.  Y.,  bridge  across 1 828 

Ship  Island  HarlM>r  and  Pass,  Miss.: 

Examination  and  survey  of  pass,  and  of  channel  to  GulfjK)rt  and  an- 
chorage brtsin  thereat 395 

Improvement  of  |>ass  and  channel  to  Ciulfport 390 

Shoal  Harl>()r,  N.  J.,  improvement  of 168 

Sh(H)ters  Island,  Newark  Bay,  examination  and  survey  for  channel  north  of.  175 

Short  Creek,  Ala.,  bridge  across  LcK-u.»<t  Fork,  Black  Warrior  River,  near 824 

8hn»ve[)ort.  I^i. : 

Improvement  of  ( 'vpress  liayou 455 

Improvement  of  Re<l  River 458 

Shrewsmiry  River,  N.  J.,  improvement  of 171 

Silver  Springs  Run,  Fla.,  improvement  of  [sef  Oklawaha  River) 331 

Sinei)uxent  Bay,  Md. ,  bridge  at  Ocean  City 825 

Sioux  ( -ity,  Iowa  [sff  Missouri  River) 511 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa 511 

Sites  for  fortifications.     Sec  Fortitications. 

Siuslaw  River,  Oreg.,  improvement  at  mouth 755 

Sixmile  Island,  .Mlegheny  River,  Pa.,  lock  and  dam 548,549 

Skagit  Bay,  Wash.,  {scf  Swintunish  Slough) 796 

Skagit  County.  Wash.,  bridge  of 825 

Skagit  River.  Wash. ,  improvement  of  ( Mtw  Puget  Sound ) 785 

Skidaway  Narrows,  ( Ja.,  improvement  of 323 

Slack-water  systems.     See  Canals  ainl  Waterways. 

Slidell,  La.,  bridge  across  Bavou  Vincent 826 

Smith  (Veek,  N.  C: 

Hridire  at  ( )riental 824 

W reck  near  ( )riental 288 

Sinith  Creek,  Va.,  wreck  in 263 

Smyrna  River,  Del.,  improvement  of 205 

Snake  Mill,  N.  J.,  bridge  across  Hackensack  River 827 

Snake  River,  Idaho,  Oreg.,  and  Wash.,  improvement  of 759 

Snellinij,  Fort,  inilitarv  reservation,  Minn.,  bridge  across  Mississippi  River  to 

St.  Paul ' 861 

Snoliomisl)  River,  Wash.: 

Bridge  at  Kverett 821 

Improvement  of  i.^«r  Puget  Sound) 785 

Imj)roveiuent  of  Kverett  Harl)or 794 

Snoipialmie  River,  Wash.,  improvement  of  {see  Puget  Sound) 785 

Sixia  (Sodo)  I^ke,  I^.     .St'€  Cypress  Bayou. 

Somers  Cove,  Md. ,  improvement  of  Crisfield  Harlwr 227 

Somers  Point,  N.  J.,  bridge  across  Great  Egg  Bay 823 

Sonoma  Creek,  Cal.,  bridge  across 820 

Sorrel  Bayou,  La.  {see  Bayou  Pla(piemine) 404 

Sorrell  plantation,  La. ,  bridge  across  Bayou  Teche 827 

Southampton  County,  Va.,  bridge  of. . . ' 823 

South  and  Western  liailroad  Company: 

Bridges  across  CMinch  River,  \  a 817 

Bridge  across  North  Fork  of  Holston  River,  Tenn 817 

Bridge  across  South  Fork  of  Holst<m  River,  Tenn 817 

Soutli  Atlantic  States,  removal  of  water  hyacinths  from  Florida  waters 'W6 


L  INDEX. 

South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River.  P««e. 

South  Branch,  Penobscot  River,  Me.,  examination  and  survey  at  Frankfort...  43 

South  Branch,  Shrewsbury  River,  N.  J.,  improvement  of 171 

South  Chicago  Harbor,  111.  [see  Calumet  Harbor) 628 

South  Creek,  N.  C,  bridge  near  Aurora 820 

Southern  Branch,  Elizabetli  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point 250 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 268 

Improvement  of  water wav  to  sounds  of  North  Carolina,  via  Pasquotank 

River .' 258 

Southern  Pacific  Company: 

Bridge  across  Newark  Slough,  Cal 821 

Bridge  across  San  Francisco  Bay,  Cal 823 

Southern  Railway  Company,  bridges  of 821, 824 

South  Fork,  Cumberland  River,  Ky.,  improvement  by  Cumberland   River 

Improvement  Company 522 

South  Fork,  Forked  Deer  River,  Tenn.     See  Forked  Deer  River. 

South  Fork,  Holston  River,  Tenn.,  bridge  near  Kingsport 817 

South  Fork,  Kentucky  River,  Ky.,  bridge  at  Beattyville 821 

South  Haven  Harbor,  Mich.,  improvement  of 643 

South  Hero  Island  channel  (The  Gut),  Lake  Champlain,  Vt.: 

Bridge  across 828 

Improvement  of 71 

South  Kingston,  R.  I.     See  Point  Judith  Harbor  and  Pond. 

South  Menominee  Canal,  Milwaukee,  Wis.,  bridge  across 824 

South  Norwalk  Harbor,  Conn.: 

Examination  and  survey 118 

Improvement  of  (see  Norwalk  Harbor) Ill 

South  Pass,  Mississippi  River: 

Examinations  and  surveys 399 

Maintenance  of  channel 400 

Southport,  Conn.,  improvement  of  harbor 114 

South  port.  Me.,  bridge  of  town  of,  across  Deckers  Cove 827 

South  Quay,  Va. ,  bridge  across  Black  water  River 823 

South  River,  N.  J.: 

Examination  and  survey  of  old  mouth  of 175 

Improvement  of 166 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of 211 

Southwest  Pass,  .Mississippi  River,  La.,  improvement  of 396 

Spooner,  M.  A.,  dam  across  Mississippi  River  at  Bemidji,  Minn 830 

Springdale,  Pa.: 

Construction  of  lock  and  dam  in  Alleghenv  River 548 

Operating  and  care  of  lot^k  and  dam  in  Allegheny  River 549 

Spring  Garden,  Baltimore,  Md.,  improvement  of  harbor  at 211 

Springhill,  Pa. ,  bridge  across  Cheat  River 826 

Spuyten  Duy vil  Creek,  N.  Y.  (see  Harlem  River) 133 

Squan  (Mana.s<^iian)  River,  N.  J.,  improvement  of 173 

Stamford  Harbor,  Conn.,  improvement  of 113 

Starbuck  Island,  Hudson  River,  N.  Y.,  harbor  lines 814,815 

Starnes  Bend,  Clinch  River,  Va. ,  l)ridge  near 818 

Staten  Island,  N.  Y.: 

See  also  Staten  Island- New  Jersev  channel. 

Harb(jr  line.«  at  St.  (ieorge  ferry  terminal 814 

Imjiroveinent  of  Lemon  Creek 158 

Staten  Island-New  Jersey  channel: 

Examination  for  channel  from  Kill  van  Kull  north  of  Shooters  Island 

to  near  Corner  Stake  light,  including  reef  at  Bergen  Point  light 175 

Improvement  of 157, 158 

Wreck  in  Kill  van  Kull 174 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.J.     See  Staten  Island-New 
Jersey  channel. 

Statistics  of  commerce,  Sault  Ste.  Marie  canals,  Mich  . . : 690 

Statues,  memorials,  etc. : 

In  public  grounds,  Wa^^hington,  D.  C 841 

Monument  marking  birthplace  of  (ieorge  Washington 841 

Monument  on  Kings  Mountain  battle  ground,  S.  C 861 
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Statues,  memorials,  etc. — Continued.  Page. 

Monument  to  Gen.  Hugh  Mercer 841 

Monument  to  memory  of  soldiers  who  fell  in  the  battle  of  New  Orleans..  862 

Tablet  to  Abraham  Lincoln 841 

Steamboats,  etc.     See  Dredge  boat*<  and  Wrecks. 

SteulxMi,  (ieneral  Baron  von,  statue  of 841 

Stilaguamish  Kiver,  Wash. ,  improvement  of  {see  Puget  Sound) 78§ 

Stillwater  Harbor,  Minn,  (see  St.  Croix  River^ 503 

Stockbridge  Landing,  Lake  Winnebago,  Wis.  {see  Fox  River) 622 

Stockton  Channel,  San  Joatjuin  River,  Cal.,  improvement  of 744 

Stones  Ferry,  Tombigbee  River,  Ala.,  bridge  at 818 

Strong,  Kliza  \\.  (steamer) ,  wreck  of 698 

Structures,  bridgoe  and  other,  erection  of.     See  Buildings,  Piers,  and  Rivers 
and  harlx)rs. 

Sturgeon  Bay,  Wis. ,  bridge  across,  at  Sturgeon  Bay 829 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

Improvement  of,  including  harbor  of  refuge 608 

Operating  and  care 610 

Sturgeon  Bay  Bridge  Company,  bridge  of 829 

Subic  Bay,  Philippine  Islands,  defenses  of 11, 12, 15 

Submarine  defen>ie.     See  Fortifications. 

Suffolk  County,  N.  Y.,  bridge  of 828 

Sullivan  F'alls  Harbor,  Me.,  improvement  of 23 

Sullivan  River,  Me.,  improvement  of  Sullivan  Falls  Harbor 23 

Sulphur  River,  Ark.  and  Tex.,  improvement  of 457 

Sumpawaniis  ( Sanjpawams)  Point,  N.  Y.,  wreck  off 146 

Sumpwams  { Sampawams)  Point,  N.  Y.,  wreck  off 145 

Sunflower  County,  Miss.,  bridge  of 817 

Sunflower  River,  Miss.     See  Big  Sunflower  River. 
Sunken  craft.     Sec  Wrecks. 
Superior  Bav  and  Harbor,  Wis.: 

Brid<rrs'across  St.  Louis  Bay 824, 826 

Kxainination  and  survey 603 

Improvement  of 586 

Su|)erior  Lakt*: 

Si,'  nho  Northern  and  Northwestern  I^akes. 

Coinnicicial  statistics,  Sault  Ste.  Marie  canals,  Mich 690 

Improvement  and  care  of  waterway  to  Keweenaw  Bay 597, 599 

Survey  of   connecting  waters   l)etween    Lake  Huron   and,  supplemental 
report,  with  estimate,  etc.,  in  re  new  lock  at  St.  Marvs  Falls  Canal, 

Mich : 698 

Water  levt'ls  an<l  discharges 853,  854 

SupiTvision  of  New  York  Harbor,  N.  Y 808 

Surface  levels.     Ste  Cnmging. 

Surgoinsville,  Teiin.,  bridije  across  Holston  River 823 

Survevs: 

( )"f  Northern  and  Northwestern  Lakes 842,  848, 852,  a53 

<  )f  rivers  and  harbors,  under  act  of  March  2,  1907 21 

SuHiuehauna  Power  Cmnpany,  dam  of 839 

Su<(|Uehaiiria  Kiver,  Md.: 

bridge  at  Havre  de  (irace 828 

1  >ani  near  C(»no\vingo 830 

hni)i-i»\ement  of 213 

Suwanee  County,  Fla. : 

Uridire  across  Suwanee  River  at  Branford 820 

r»ri<lL'e  across  Suwanee  Hiver  at  Lurayville 822 

Suwanee  Kiver,  Ma. : 

lirid'je  at   Kranford 820 

1  *.  t  i  <  I LT  < '  a  t  L  u  r a  \-  \- 11 1  e 822 

lnij'rov»'n)ent  of 343 

S\van-lM»ro,  N.  ('.,  improvement  of  waterway  to  New  River  and  Beaufort 277,279 

S\ve"ll'a«k,  \\.  .1..  dam  across  Mississippi  River  at  Bemi<lji,  Minn 830 

Swinoiiii<li  Sl.iuirli,  Wash.: 

r.ii«li:e  near  La  Conner .' 825 

IniproN  t'MH  lit  of , 796 

1  nipioveiiient  of  ( ».•  l*uu:et  Sound) 785 

S\  nepiixeiir  (Sinejiuxent  i  Hay.  Md.,  bridire  at  Ocean  City 825 

K.\(.  r.-(>7 V 
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Tacoma  Harbor,  Wash. : 

Bridge  acroH8  City  waterway  ( city  bridge) 824 

Bridges  across  Pu'yallup  River 820, 824 

Improvement  of 789 

Tail  Pomt  light,  ( ireen  Bay,  Wis. ,  wreck  near 624 

Tallahatchie  River,  Mi.ss.,  improvement  of ,.. .  469, 470 

Tampa  Bay  and  Harbor,  Fla. : 

Bridge  acrass  Hillsboro  Bay  at  Tampa 822 

Bridge  across  inlet  of  Hillsboro  Bay  near  Tampa 824 

Defenses?  of ." 5 

Harbor  lines  in  Hillsboro  River 815 

Improvement  of  bav 340 

Improvement  of  Hillsboro  Bay  and  River 341 

Wrecks  in  Hillsboro  River . .  .* 347 

Tampa  Northern  Railroad  Company,  bridges  across  Hillsboro  Bav  and  River, 

Fla : 824 

Tampa  Terminal  Company,  bridge  of 822 

Tanana  River,  Alaska,  wreck  at  Chena 802 

Tar  River.  N.  C. : 

Examination  and  survev .* 288 

Improvement  of 265 

Tarrytown  Harbor,  N.  Y.,  improvement  of 143 

Taunton  River,  Mass. : 

Improvement  of  Fall  River  Harbor 8B 

Improvement  of 81 

Taylors  Bayou,  Tex.     S*'e  Sabine  River  and  Port  Arthur  Canal. 

Tchef uncle*  River.  La.,  improvement  of 411 

Tchula  I^ke,  Miss.,  improvement  of 469,  472 

Teche  Bayou,  La.: 

Bridge  at  Bayside  plantation,  near  Jeanerette 828 

Bridg(*s  at  Sarah  and  Sorrell  plantations 827 

Examination  and  survey  of  waterway  from  Franklin  to  3Iermentau  {^e 

Rio  (irande-Missi.ssippi  River  waterway) 451 

Improvement  of 407 

Imj>rovement  of  waterway  from  Franklin  to  Mermentau 415 

Removal  of  sunken  logs 409 

Removal  of  water  hyacinths 427 

Telegraph  line,  (lovernment,  Washington,  D.  C 841 

Tennesse*  River: 

Bee  Tree  shoal^^,  Ala.,  iniprovement  of 528 

Chattanooga,  Tenn.,  improvement  above 626 

Chattanooga,  Tenn.,  to  Riverton,  Ala.,  improvement  from 528 

Colbert  shoals,  Ala.,  improvement  of 528 

(lauging  (»ee  Mississipi>i  River  Commission ) 812 

Hales  bar  ( near  Scott  Point )  lock  and  dam,  constniction  of 528 

Mu.<<-le  Shoals  Canal,  Ala.,  operating  and  care 531 

Riverton,  Ala.,  improvement  below 530 

Wreck  at  Florence,  Ala 536 

Tensas  River,  \a\.,  improvement  of 46Ii,  465 

Terraceia  Cut-off,  Fla.  (^w  Manate<^  Ri^er ) 339 

Terry,  Mont.,  bri<lge  across  Yellowstone  River 817 

Texas  Citv  Harbor.  Tex.,  impr«>vement  of  channel  to  (ialveston 433 

Toxa/^,  State  of: 

Examinations  and  surveys  of  inland  waterways  along  cf»a.st,  and  thence 

to  Mississipj»i  River 451 

Improvement  of  inland  waterways  along  coast 443 

Removal  of  water  hyacinths  from  waters  in 427 

Thames  River,  Conn.: 

Bridge  (ritv)  across  Winthrop  Cove,  New  Lond<»n  Harbor 823              it? 

Bridge  (railroad  )  across  Winthrop  Cove,  New   London   Harbor 824              Jy^". 

Examination  to  Allyns  Point 118 

Examination  iyi  New  London  Harbor 117 

Impn^vement  of 96 

IinproveuK'nt  of  New  London  Harbor 96 

The  Hoard  of  Kngineers 6 
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The  Gut  (channel  between  North  and  South  Hero  islands),  Lake  Champlair 
Vt: 

Bridge  acroes 

Improvement  of 

Thousand  Island  Park,  St.  Lawrence  River,  N.  Y.,  examination  and  survey... 

Threemile  Kapids,  Columbia  River,  Oreg.  and  Wash.,  improvement  at 

Three  Sisters  (schooner),  wrei'k  of 

Thromps  Point,  Lake  Champlain,  Vt.,  bridge  across  **The  Gut" 

Thunder  Bay  Harbor  and  River,  Mich.,  improvement  of 

Thunder  Bay  Island  light-house,  Mich.,  wreck  near 

Tickfaw  River,  La.,  improvement  of,  including  tributaries 

Tillamook  Bay  and  bar,  Oreg.,  improvement  of,  including  dredge  construc- 
tion    757, 

Tinicum  Island,  Delaware  River,  wreck  near i 

Tiverton,  R.  I.     See  Sakonnet  River. 

Tolay  Creek,  Cal. ,  bridge  across 8. 

Toledo  Harbor,  Ohio: 

Bridge  (city )  across  Maumee  River 82 

Improvement  of 6^. 

Wreck  off 71t 

Tombigl)ee  River,  Ala.  and  Miss.: 

Bridge  at  Stones  Ferry,  Ala 818 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from 381 

Denioix)lis,  Ala.,  improvement  below 376,378 

Demopolis,  Ala.,  to  Columbus,  Miss,,  examination  and  8ur\'ey 395 

Demo|>oli8,  Ala.,  to  Columbus,  Miss.,  improvement  from 380 

Tonawanda  HarV)or,  N.  Y.,  improvement  of 725 

Tonnage,  Sault  Ste.  Marie  canals,  Mich 690 

Torpedoes.     See  Fortifications. 

Town  River,  Mass.,  improvement  of , 65 

Traceys  Oeek,  Md.,  bridge  near  Traceys  Landing 827 

Tracevs  landing,  Md.,  bridges  across  Traceys  and  Rock  Hole  creeks,  near...       827 
Trail  Creek,  Ind. : 

Bridge  at  Michigan  City 822 

Improvement  of  Michigan  City  Harl)or 632 

Trappe  River,  Md.  («*v  La  Trappe  River) 222 

Traps,  tish: 

In  Pu^et  Sound,  Wash.,  in8{)ection,  etc.,  of 787 

Permits  for  construction  of 829 

Traverse  Lake,  Minn.,  survev  of 509 

Trent  River,  N.  C: 

Bridges  at  Polloksville 822,823 

Improvement  of 270 

>inity  River,  Tex.: 

Bridge  of  Beaumont,  Sour  I^ke  and  Western  Railway  Company  across..       820 

Improvement  above  mouth 454 

Improvement  of  mouth 436,438 

ojan  (steamer),  wreck  of 94 

X)ps,  en<rineer  equipment  of 18 

>v,  N.  v.: 
See  fiifio  Hudson  River. 

Harl>or  lines  in  Hudson  River 814,  815 

Wreck  at 147 

n,  Thomas  ( canal  boat) ,  wreck  of 146 

erton  Creek,  N.  J.,  improvement  of 194 

'"ork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

ridge  at  Williamson,  W.  Va 819 

nprovement  of 565 

Is: 

icago  River,  alteration  of 627 

ishington  Aqueduct,  D.  C 836 

1  Cut,  N.  C. ,  waterway  via 258 

^ayon,  Tex.,  improvement  of 436 

ove,  Tex.: 

rovement  of  channel  from  Aransas  Pass  to  Corpus  Christi,  via 443,445 

i*y  of  channel  from  Aransas  Pass  to  Corpus  Christi,  via 451 
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Turtle  River,  Ga.     See  Brunswick  Harbor.  ^««e- 

Tusler,  Mont. ,  bridge  across  Yellowstone  River 817 

Tuthill,  Fannie  (tug),  wreck  of 698 

Twelvemile  Bayou,  La.    See  Cypress  Bayou. 

Twelvemile  Creek,  Fla.  (see  Orange  River) 336 

Twin  rivers.  Wis.     See  Two  Rivers  Harbor. 

Two  Harbors,  Minn.,  improvement  of  Agate  Bay 585 

Two  Rivers  Harbor,  Wis: 

Harbor  lines  in  P'ast  Twin  River 816 

Improvement  of 612 

Tyaskin,  Md.     See  Tyaskin  Creek. 

Tyaakin  (Wetipquin)  Creek,  Md.,  improvement  of 224 

U. 

Union  Lake,  Wash. ,  imi)rovement  of  waterway  via 791 

Union  Parish,  La.,  bridge  of 821 

Union  River,  Me.,  improvement  of 24 

Urbana  Creek,  Va. ,  improvement  of 243 

Utica,  111.,  bridge  of  town  of 825 

V. 

Vancouver,  W^a*^h.: 

See  iiho  Columbia  River. 

Bridge  across  Columbia  River  and  Oregon  Slough 817 

Bridge  acrosi^  Columbia  Slough 824 

Vandruffs  Island,  Rock  River,  111.,  dams  at 830 

Van  WicH  Point,  Hudson  Kiver,  N.  Y.,  harbor  lines 814 

Venango  County,  Pa. ,  bridge  of 822 

Vermilion  Bayou,  I^. : 

Bridge  at  Dormas  Broussard  Crosvsing 826 

Improvement  of  channel,  bay,  and  passes 416 

Vermilion  Harbor,  Ohio,  improvement  of 705 

V^essels.     *SV('  Dredge  lx)at«  (md  Wrecks. 

Vicksburg  Harbor,  Mis.s.,  improvement  of 467 

Vicksburg,  Shrevcport  and  Pacific  O^mpany,  bridge  of 820 

Victoria,  Tex.: 

Improvement  of  channel  to  A ran.sa8  Pass 443, 444 

Survcv  for  channel  to  Cuero  and  to  Aransas  Pass 451 

Vinalhaven,  Me.,  im|)rovement  of  Carvers  Harbor 30 

Vincent  Bayou,  1^.,  bridge  at  Slidell 826 

Vinevard  Haven  Harbor,  Ma.^s. : 

Improvement  of 77 

Wreck  in  Vineyard  Sound,  off  Wt^st  Chop 94 

Vineyard  Sound.  Ma.s8.,  wrecks  in 94 

Viriiinia  and  Carolina  Coast  Railroad  Company,  bridges  of 820,  823, 824 

Volusia  bar,  St.  Johns  River,  F^la.,  imj>rovement  of 330 

Von  Steuben,  ( ieneral  Baron,  statui*  of 841 

Wabash  River,  Ind.  and  111.: 

Bridge  near  Mount  Carmel,  111 818 

Improvement  above  Vin<'ennes,  Ind 576,578 

Iniprovi'inent  below  Vineennes,  Ind 576 

<)j>v*rating  and  careof  <trand  Ka|)ids  lock  and  dam 578 

Waccainaw  Kiver,  X.  C.  and  S.  ('.,  imjirovenient  of 289 

Wade,  Arthur  C.  (schooner),  wreck  of 327 

Wakefield.  R.  1.     Nv  Point  Judith  HarV)or  and  Pond. 

Waketield,  Va.,  nnuuuuent  and  wharf 841 

Waj)pinjzer  Oeek,  N.  Y.: 

P>rid^res  across 825, 828 

Improvement  of 142 

War  Coll ejre,  Army,  Washin;:t(>n,  I).  C.,  erection  of  buildings  for 859 

War  maps 858 

Warri(»r  Kiver,  Ala.: 

}^rid<:«'  across  Locust  Fork  near  Short  Oeek 824 

Inif)rovenn'nt  above  Tuscaloosa •. 373 
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Warrior  River,  Ala. — Continued.  * 

Improvement  below  Tuscaloosa 

Operating  and  care  of  locks  and  dams 

Warroati  Harbor  and  River,  Minn.,  improvement  of 

Warwick  River,  Md.,  improvement  of 

Washington,  D.  C. : 

Aqueiiuct  Bridge  across  Potomac  River,  repair  of fc 

Aqueduct,  filtration  plant 838, 8 

Aqueduct,  maintenance  and  repair 8; 

Army  War  College,  buildings  tor 81 

Barracks.     See  Wat^hington  Barracks. 

Defenses  of 

Engineer  depot 1 15,  li 

Engineer  School  of  Application,  buildings  for  869, 80C 

Executive  Mansion  and  office 841 

Highway  bridge,  Potomac  River,  replacing  Long  Bridge 832 

Improvement  of  Anacostia  River  at 232 

Improvement  of  Potomac  River  at 229 

Improvement  of  Potomac  River  l)elow 231 

Public  buiMings  and  grounds,  and  Washington  Monument 841 

Sea  wall,  Potomac.  River,  between  Arsenal  wall  and  N  street 841 

Statues  and  memorials  in  public  grounds 841 

Telegraph  line  connecting  Executive  Departments 841 

Washington,  N.  C.     See  Pamlico  n)ui  Tar  rivers. 

Washington  and  Vandemere  Railroad  Company,  bridge  of 820 

W^ashington  Barracks,  D.  C : 

Engineer  depot 15, 16 

Engineer  School,  buildings  for 859,860 

War  College  buildings 859 

Washington  C-ounty,  Miss.,  bridge  of 817 

Washington  County,  Pa.,  bridge  of 828 

Washiiii:t«)ii,  (leorge.  monuments  to: 

At  Wakefield,  Va 841 

At  Wjishington,  I).  C 841 

Washinirton  Lake,  Wash.,  improvement  of  waterway  to  Puget  Sound 791 

Washington  State,  dredging  i>lant  for  harlx)ra  on  coast 758 

Washita  (Ouachita)  River,  Ark.  and  La.     ^^  Ouachita  River. 

Watch  Hill  Harbor,  R.  I.  (w  Pawcatuck  River) 95 

Water  craft.     Ser  Dredge  boats  an^/  Wrecks. 

Watcrt^^  River,  S.  ('.,  improvement  of 298 

Waterford.   X.   Y.,  examination  and  survey  of  Hudson  River  for  extending 
existing  j)roject  to 148 

Water  hyacinths,  removal  of: 

Kn»ni  Fl(>ri<la  waters 346 

Fn»m  Lntiisiana  waters 427 

From  Texas  waters. 427 

Water-level  o})scrvations: 

Cohnnl)ia  River,  Oreg.  and  Wash 779 

Micliigan  Lake,  variations  in  surface  level  on  east  shore 640 

Mississii>pi  River  and  princij>al  tributaries 510,  812 

Northern  an<l  Northwestern  l^akes,  levels  and  discharges 853,854 

'aters,  navigable.     See  Bridges,  Rivers  and  harlx>rs,  and  Wrecks, 
ater  suj)ply,  Washington,  D.  C.     *SV^*  Washington,  D.  C. 
aterwavs  \xif  <thi}  Canals)  : 

Beanfort,  X.  C\,  to  Newl)ern 272 

Beaufort,  N.  C  ,  to  New  River 277,279 

Charleston  to  McClellanville,  S.  C 302 

Chesapeake  Bay  to  Delaware  Bay 228 

Chicago  (  Lockport),  111.,  to  St.  Ix)ui8,  Mo.,  and  the  Gulf,  via  Illinois,  Des 

Plaines,  and  Mississippi  rivers 634,812 

Franklin,  La.,  to  Mennentau,  examination  and  survey  {see  Rio  Grande-  • 

Mississi|)pi  River  waterway) 451 

talveston  to  Houston, Tex 434 

'eweenaw  Bay  to  l^ake  Suj^erior,  Mich 597, 599 

lermentau   River,  La.,  to  Mississippi  River  (^see  Rio  Grande- Mississippi 

River  waterway) 451 

'w  River,  N.  C.,  to  Swansboro  and  J^eaufort 277,  279 
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Norfolk,  Va.,  to  Albemarle  Sound,  N,  C,  via  Currituck  Sound 258 

Norfolk,  Va.,  to  Beaufort  Inlet,  N.  C 263 

Norfolk,  Va.,  to  sounds  of  North  Carolina,  via  Pasquotank  River 258 

Pamlico  Sound,  N.  C,  to  Beaufort  Inlet,  examination  and  survey  («ee  Nor- 
folk-Beaufort Inlet  waterway) 263 

Pamlico  Sound,  N.  C. ,  to  Beaufort  Inlet,  improvement 271 

Pamlico  Sound,  N.  C,  to  Norfolk,  Va 258 

Portage  Lake  and  Lake  Superior  canals 597, 599 

Puget  Sound  to  Lake  Washinjrton 791 

Rio  Grande  River,  Tex.,  to  Mississippi  River  at  Donaldson ville,  La 451 

Savannah,  Ga. ,  to  Beaufort,  S.  C.  (see  Savannah  Harbor) 305 

Savannah,  Ga.,  to  Fernandina,  Fla 322 

Teche  Bayou,  La.,  to  Mermentau  River,  examination  and  survey  {see  Rio 

Grande-Mississippi  River  waterway) 451 

Texas  coast 443, 451 

Waukegan  Harbor,  111.,  improvement  of 621 

Weirs: 

Fish,  in  Puget  Sound,  Wash.,  inspection,  etc.,  of 787 

Permits  for  construction  of 829 

Weldon,  N.  C. : 

See  also  Roanoke  River. 

Bridge  across  Roanoke  River 816 

West  Chop,  Vineyard  Haven,  Mass. ,  wreck  off 94 

Western  Branch,  Elizabeth  'River,  V^a.,  improvement  of 252 

West  Fork  of  South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and 

River, 
West  Galveston  Bay,  Tex.: 

Examination  and  survey  for  waterway  via 451 

Improvement  of 436, 441, 443 

West  (Hay)  Harbor,  Fishers  Island,  N.  Y.,  examination  and  survey 118 

West  Haven,  Conn.: 

Bridge  across  West  River  to  New  Haven 823 

Improvement  of  West  River 105 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of 691 

Westport  Harbor,  Conn.,  improvement  of 116 

West  River,  Conn. : 

Bridge  between  New  Haven  and  West  Haven 823 

Improvement  of 106 

West  Seattle,  Wash.,  bridge  across  East  and  West  waterways  of  Elliott  Bay  ..  822 
West  Twin  River,  Wis.     See  Two  Rivers  Harbor. 

West  waterway,  Seattle,  Wa*<h. ,  bridge  across 822 

Wetipijuin  (Tya«kin)  Creek,  Md.,  improvement  of 224 

Weymouth  River,  Mass. ,  improvement  of 63, 64 

Wharves: 

Permits  for  construction  of 829 

Permits  for  construction  of,  in  Porto  Rico 816 

Whatcom  (Bellingham)  Harbor,  Wash.: 

Harlx)r  lines  in  1  and  J  streets  waterway 815 

1  mjirovenient  of  Whatcom  Creek  waterway 797 

Wheeling  li^land,  Ohio  River,  W.  Va.,  bridge  at 816 

W^hite  Cliffs,  Ark.,  bridge  across  Little  River 827 

Whitehall,  N.  Y.,  improvement  of  Narrows  of  Lake  Champlain 73 

White  House,  W^ashington,  D.  C 841 

White  Lake  Harbor,  Mich.,  improvement  of 654 

White  River,  Ark.: 

(Tauging  (see  Mississippi  River  Commission) 812 

Improvement  bv  open-channel  work 476 

Improvement  of  upper  river  by  locks  and  dams 478 

Operating  and  care  of  locks  and  dams 479 

White  River,  Ind.,  improvement  of 579 

White  Salmon  River,  Wash.,  bridge  across 825 

Wicomico  River,  Md.,  improvement  of 226 

Willamette  River,  Oreg. : 

Bridge  at  Oswego 826 

Bridge  near  Wilson ville 821 

Improvement  above  Portlanti 768 

Impnjvement  below  Portland,  including  dredge  construction 771 
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Willapa  River  and  Harbor,  Wash.:  * 

Bridge  acroee  Wilson  Creek 

Improvement  of,  including  dredge  construction 758, 

Williamsburg  County,  S.  C,  bridge  of 

Williamson,  W.  Va.,'  bridge  across  Tug  Fork,  Big  Sandy  River I 

Williamsport  Bridge  Company,  bridge  of i 

Wilmington  Bay  and  Harbor,  Cai.: 

Construction  of  deep- water  harbor  in  San  Pedro  Bay 7 

Improvement  of  inner  harbor 7i 

Wihnington,  Del.,  improvement  of  harbor U 

Wilmington,  N.  C. : 

Defenses  of  Cape  Fear  River 

Improvement  of  Cape  Fear  River  above 281 

Improvement  of  Caj>e  Fear  River  at  and  below 284 

Wilson  Creek,  Wash. ,  bridge  at  Willapa 828 

Wilsonville,  Oreg. ,  bridge  across  Willamette  River 821 

Wind  River,  Wash. ,  bri<lge  across 82i 

Winnebago  I^ke,  Fox  River,  Wis.: 

Improvement  of  ( see  Fox  River) 622 

Survey  of,  for  charting  purposes : .  624 

Winnibigoshish  I^ke,  Minn.: 

Construction  of  reservoir  dam : 499 

Of^rating  and  care  of  reservoir  dam 502 

Winthrop,  N.  C,  bridge  across  Adams  Creek 824 

Winthrop  Cove,  New  London  Harbor,  Conn.: 

Bridge  of  city 823 

Bridge  of  New  York,  New  Haven  and  Hartford  R.  R 824 

Improvement  of 90 

Winyah  Bay,  S.  C,  improvement  of 294 

Wisconsin  Entrance,  Duluth-Sui>erior  Harbor,  Minn,  and  Wis.     See  Duluth 
Harbor. 

Wishkah  River,  Wash.,  bridge  at  Aberdeen 82S 

Witch  of  the  Bay  ( scow-schooner) ,  wreck  of 749 

Withlacoochee  River,  Fla.: 

Kxamination  and  survey  from  Port  Inglis  to  anchorage  in  the  Gulf 347 

Improvement  of 345 

Removal  of  wati'r  hyacinths 34€ 

Wolf  River,  Miss.,  improvement  of 391 

Wolf  River,  Memphis,  Teim.  [see  Mississippi  River  Commission ) 812 

Wolf  ( A hnapee)  River,  Wis.  (i^ee  Algoma  Harbor) 61© 

Wolf  River  (tributary  of  the  Fox),  Wis.     See  Fox  River. 

WoodV)ridge  Creek,  N.  J.,  improvement  of 160 

Woodland,  Wash.,  l)ridge  across  Lewis  River 827 

Woo<lraff  County,  Ark.,  bridge  of 827 

Woods  Hole  Harbor,  Mass.,  improvement  of 78 

Wrecks,  etc.,  removal  of: 

Abbey  Cut,  Hudson  River,  N.  Y 145 

Apahuhicola  River,  Fla 36!^ 

A|)propriation  for 19 

Ashtabula  Harbor,  Ohio 716 

Atlantic  Citv,  N.  J.,  off 207 

Atlantic  Ocean,  off  Atlantic  Citv,  N.  J 207 

Back  Creek,  Va .' 262 

Batterv,  the.  New  York,  N.  \\,  F^ast  River,  off 14S 

Belle  Isle  bridge,  Detroit  River,  Mich 698 

Block  Island,  R.  I.,  (4reat  Salt  Pond 94 

Bloo<ly  Point  light-house,  Md 228 

Bridgep(>rt  Harl)or,  Conn 117 

Buzzanls  Bav,  Ma<s 94 

Chena,  A  laska 802 

Cliesapeake  Bav,  Md.,  Blood v  Point  light-house 228 

Chicago  River.'lll *. 635 

Clear  Creek,  Tex.,  off  mouth  of 450 

Cleveland  Harbor,  Ohio 716 

Clinton  River,  Mich 686 

Conneaut  Harbor,  (.)hio 716 

Cumberland  River,  Nashville,  Tenn 52i 
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Delaware  Bav  and  River 185 

Detroit  River,  Mich 698 

>:ast  River,  N.  Y 145,146,147 

Erie  I^ke 716 

Expenditures  during  the  year 19,  20 

Fairport  Harbor,  Ohio 716 

Florence,  Ala 536 

Fortescjue  Beach,  X.  J 185 

Galveston  Bay,  Tex 450 

Glencove  Creek,  N.  Y. ,  mouth 146 

Gloucester,  N,  J 185 

Grand  Island,  Niagara  River,  N.  Y 725 

Grand  River,  Ohio 716 

Gre^t  Salt  Pond,  R.  1 94 

Great  South  Bay,  X.  Y'.,  off  Samy)a warns  Point 145 

Green  Bav  (arm  of  Lake  iMichigan),  Wis.,  Tail  Point  light 624 

Hampton*  Creek,  Va 263 

Hampton  Roads,  Va. ,  Sewell  Point 262 

Harbor  Beach,  Mich 698 

Harlem  River,  X.  Y" 146 

Hempstead  Harbor,  X.  Y 146 

Herrmg  River,  Mass.,  off 94 

Hillsboro  River,  Fla 347 

Hudson  River,  X.  Y 145,146,147 

Huron  Uke 698 

James  River,  Va.,  Richmond 249 

Johnsons  Creek,  or  River,  Conn 117 

Kelley  Island,  near  Marblehead  light-house,  Ohio 716 

Kewaunee  Harbor,  Wis 624 

Kill  van  Kull,  X.  Y.  and  X.  J 174 

Lexington,  Mich 698 

I>ong  Island  Sound,  X.  Y.,  off  Montauk  light 117 

Lorillard,  X.  J 174 

Marblehead  light-house,  Ohio ^ 716 

Mare  Island  Straits,  Cal : 749 

Marll)oro,  X.  Y 146 

Mishaum  Point,  Mass 94 

Mississi])pi  River  above  Missouri  River 490 

Mississippi  River  below  Missouri  River 486 

Missouri  River 613 

Mobile  Harbor  and  River,  Ala 394 

Monroe  Bav,  Va 249 

Montauk  light,  N.  V 117 

Xantucket  Sound,  Mass 94 

Xasliville,  Tenn 625 

Xew  Castle,  Del 185 

Xew  Jer>ey-Staten  Island  channel.  Kill  van  Kull 174 

Xewtown  (>eek,  X.  Y 147 

Xew  York  Bay,  City,  and  Harbor,  x\.  Y 145,146,147,154,174 

Xiagara  River,  X.  Y 725 

Xol)ska  light-house,  Mass 94 

Xorfolk  Harbor,  Va 262,263 

Ogdensburg  Har])or,  X.  Y 733 

Ohio  River    540,553 

Oriental,  N.  C  -.....- 288 

Permanent  appropriation  for 19 

Pilot  Town  ranye  beacon,  St.  Johns  River,  Fla 347 

Poesten  Kill,  X.  Y.,  mouth 147 

Pollock  Rip  shoals.  Mass 94 

Ponce  llarlx.r,  P.  R 807 

I*ugleys  Creek.  X.  Y.,  entrance 147 

Raritan  Bav,  X.  J 174 

Richnjond.'  Va 249 

Rockawav  Inlet.  N.  Y 146 

St.  Clair  Lake  and  River,  Mich 698 

St.  Johns  River,  Kla.,  Pilot  Town  range  In^acon 347 
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8t  LAwrence  River,  N.  Y.,  Ogdensbuig  Harbor 738 

Sampawams  Point,  N.  Y 145 

Sandbeach  (Harbor  Beach),  Mich 608 

Savannah  Harbor,  Ga 827 

Sewell  Point,  Hampton  Roada,  Va 262 

Smith  Creek,  N.  C 288 

Smith  Creek,  Va 263 

Staten  Island-New  Jersey  channel,  Kill  van  Kull 174 

Sumpawanos  (Sampawams)  Point,  N.  Y 145 

Sampwams  (^mpawams)  Point,  N.  Y 145 

Tail  Point  light,  Green  Bay,  Wis 624 

Tampa,  Fla 847 

Tanana  River,  Alaska 802 

Teche  Bayou.  La 409 

Tennessee  River,  Florence,  Ala '  636 

Thunder  Bay  Island  light-house,  Mich 698 

Tinicum  Island,  Delaware  River 185 

Toledo  Harbor,  Ohio 716 

Troy,  N.  Y 147 

Vineyard  Haven  Harbor,  Mass.,  off  West  Chop 94 

Vineyard  Sound,  Mass 94 

West  Chop,  Vineyanl  Haven,  Mass 94 

Wright,  Edwani  (schooner) ,  wreck  of 228 

Y. 

Yamhill  River,  Oreg. : 

Improvement  of 768 

Operating  and  care  of  lock  and  dam 770 

Yankeedam,  W.  Va.,  bridge  across  Klk  River 824 

Yankton,  S.  Dak.,  improvement  of  Missouri  River  at 511 

Yacjuina  Bav,  Oreg.,  improvement  of 766 

Yarmouth,  Mass.,  bridge  across  Bass  River ^ 827 

Yazoo  River.  Mi.**.**.: 

Bridge  at  Belzoni 817 

Improvement  ab< )ve  mouth 469 

Improvement  of  mouth,  including  Vicksbunf  Harbor 467 

Yellow  Mill  channel,  Bridgeport,  Conn.,  harbor  lines I.  814 

Yellow  Mill  Pon<l,  Bridgei)ort,  Conn,  (see  Bridgejwrt  Harbor) 108 

YellowHtone  National  Park,  improvement  of 856 

YellowHtone  River,  Mont.,  briclges  at  Tusler,  Terry,  and  Miles  City 817 

York  ('ounty,  Me.,  bridge  of 826 

York  lIarl)or  and  River,  Me.: 

Bridjre  aeross  Cape  Neddick  River 828 

Bridge  across  York  River 826 

Improvement  of 40 

York  River,  Va.,  improvement  of 235 

York  Spit,  Chesa|)eake  Bay,  Va.,  shoals  opposite  (see  Patapeco  River) 208 

Yuba  Kiver,  (-al.,  im[>rovement  by  California  Debris  Commission 809 

Yukon  (barire),  wreck  of 716 

Z. 

Zimmerman,  John  R.  (barge),  wreck  of •««...••••.••••••••••• 262 
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